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The National Children and Youth Fitness study II 



Introduction 



J. ivilchaei McGlnnis 



When the findings of the 
1985 National Children 
and Youth Fitness Study 
(NCYFS) showed that a full third of 
youth were not physically active 
enough for aerobic benefit, the na- 
tion was surprised and embar- 
rassed. Americans are accustomed 
to seeing themselves as a country of 
Olympic champions, Super Bowl 
heroes, and rodeo stars. The impli- 
cation was that our children were 
going soft. 

How could this happen? Since 
physical activity patterns and at- 
titudes are often influenced in im- 
portant ways by factors presented 
before age 10, various educators, 
policy makers, and youth advocates 
called for a study of younger chil- 
dren to try to get answers. The Sec- 
ond National Children and Youth 
Fitness Study (NCYFS II) was 
undertaken by the Public Health 
Service in 1985 and, with this pub- 
lication, the first description of 
health-related fitness for school 
children, ages 6 to 9, is available on 
a national probability sample of 
children. 

What we find with the initial 
analyses of NCYFS II is that the 
health-related physical fitness of 
young children is significantly as- 
sociated With certain physical activ- 
ity behaviors of the children them- 
selves p-^d their parents. Those 
children who watch more televi- 
sion, have less active parents, and 
participate less in community ac- 
tivities tend to score lower on 
health-related fitness measures. 
Overall, younger children weigh 
more and have more body fat than 
they did 20 years ago. While virtu- 
ally all early elementary school 
children 'ake physical education 
(97 percent), only about a third do 
so daily. Th'S is consistent with 
what we learned ?bf)ut the older 
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children. 

The articles which follow de- 
scribe the research process and dis- 
cuss the results of NCYFS II in 
I greater detail. The data offer a sig- 
nificant contribution to the body of 
knowledge about physical activity 
and children, making a good first 
strike into the murky area of pat- 
terns and determinants of child- 
hood physical activity and the be- 
havioral patterns that are more 
likely to carry over into adulthood. 

We encourage secondary 
analyses by the research commu- 
nity in order that we can get further 
insights into how to improve the 
health and fitness of our young 
people. The data tapes of both 
NCYFS I and NCYFS II will be 
available through the National 
Technical Information Services 
(NTIS).* 

Many organizations and individ- 
uals deserve recognition for their 
collaboration in the design of the 
study: the American Alliance for 
Health, Physical Education, Recre- 
ation and Dance (AAHPERD); the 
National Recreation and Parks As- 
sociation; the Committee on Evalu- 
ation Information Systems (CEIS) 
of ihe Council of Chief State School 
Officers; the Society of State Direc- 
tors of Health, Physical Education 
and Recreation; the President's 
Council on Physical Fitness and 
Sports; the National Center for 
Health Statistics; the Centers for 
Disease Control; many in the phys- 
ical education research commu- 
nity; individuals and other organi- 
zations involved in school cur- 
riculum development, physical 
education programs, and commu- 
nity recreation, and, of course, the 
thousands of school principals, 
teachers, parents, and children 
who cooperated in the study. 

AAHPERD is to be commended 
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for helping to get the survey results 
out in a timely manner to those who 
can best use the information — 
practicing physical educators. I 
would also like to ^ommend the 
work of people wl o played key 
roles in the success of the study: Dr. 
Robert Gold and Cheryl Damberg, 
the initial project officers with the 
Office of Disease Prevention and 
Health Promotion who supervised 
and directed the study; Dr. Greg* 
ory M. Christenson who helped 
complete the project at ODPHP 
and helped prepare this insert. Jim 
Ross, the project director, and the 
capable staff at Macro Systems, Inc. 
executed the study. 

Through the combined efforts 
of this team of individuals and or- 
ganizations, we have been able to 
maintain the quality and integrity 
established in the initial NCYFS 
study. 

Ultimately, the success of the 
survey will be measured by the de- 
gree to which it can stimulate 
change and encourage progress. 
The data from NCYFS I and II will 
contribute greatly in providing 
needed baseline information as we 
approach the time to set new exer- 
cise health objectives for the year 
2000. Success in meeting those ob- 
jectives, however, will depend on 
the continuing support and contri- 
bution of all those who have partic- 
ipated in this initiative, the schools 
and education community at-large, 
and the families of this nation's 
children. 

*F()r information about the NCVFS I and II 
data tapes, contact Jim Ross, projecr direc* 
lor, Matro Systems, Im., (301) 588-5484 

— J. Michael McGinnis, M,D., Deputy 
Assistant Secretary for Health and 
Director, Office of Disease Preven- 
tion and Health Promotion, U.S. 
Department of Health and Human 
Services, Washington, DC 20201. 

NCYFS-2 



The National Children and Youth Fitness Study li 



A Summary of Findings 

James C. Ross □ Russeii R. Pate 



The information from NCYFi 11 suggests that current programs may be 
inadequate to promote lifetime fitness. Study findings challenge policy 
makers, researchers, teachers, and community members to make 
informed decisions about actions needed to enhance the future fitness 
and physical activity habits of our children. 



Many people believe that 
children are naturally ac- 
tive and fit. Yet, incon- 
gruously, media pundits warn that 
the adult fitness boom has tailed 
to trickle down to our children, as 
if children needed motivation to 
be physically active. Although 
younger school children rank phys- 
ical education as their favorite sub- 
ject (Gallup, 1985), high school 
juniors and seniors generally 
choose not to take physical educa- 
tion as one of their electives (Ross 8c 
Gilbert, 1985). 

Not long ago, it was widely be- 
lieved that degenerative diseases, 
such as atherosclerosis, begin in 
middle age. Now we know that such 
afflictions have their roots in 
childhood and that, by intelligent 
behavioral choices, we can sharply 
reduce our risks of degenerative 
disease. Within the range of 
choices, participation in a regular 
exercise regimen is one of the best 
wayj of lowering risk and reducing 
the occurrence of degenerative 
diseases (Powell, Thompson, Gas- 
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persen, 8c Kendrick, 1987). 

While advertisers publicize the 
association between their products 
and an active lifestyle, statistics 
show that no more than 10 percent 
(Caspersen, Christenson, 8c Pol- 
lard, 1986) to 30 percent (Schoen- 
born, 1986) of adults participate in 
regular, vigorous exercise. 

Are children naturally active and 
fit? For the sake of argument, let us 
assume that, until the age of 10 or 
so, they are. What changes as chil- 
dren grow older? As parents, 
teachers, and members of society at 
large, are we failing to nurture this 
healthy inclination? Do schools 
punish children for being active, 
much akin to the process of break- 
ing a wild horse? As parents, do we 
use the television too often to con- 
trol behavior? Are we intolerant of 
a child's need for physical activity? 
Are we perhaps not pushing our 
children hard enough to remain ac- 
tive? Are we perhaps not pushing 
our children hard enough? Or are 
we pushing the few too quickly into 
competitive sports to the near ex- 



clusion of the many? Do we offer 
children the right options? Are 
adequate resources for exercise 
made available at home, at school, 
and in the community? Do we set 
the right example by our own life- 
styles? Have we made it too easy for 
children to adopt a sedentary life- 
style? As children mature and be- 
come more self-conscious, is it nat- 
ural that physical activity take a 
lower position on their list of 
priorities? In the final analysis, this 
question must be addressed: What 
needs to happen to foster a national 
commitment to lifetime fitness? 

Against this background, the 
second National Children and 
Youth Fitness Study (NCYFS II) 
was launched to study the physical 
fitness and physical activity habits 
of children ages six to nine. Specifi- 
cally, the study is the first to assess 
the fitness of six- to nine-year-olds, 
to describe their patterns of partic- 
ipation in physical activity, and to 
determine the factors affecting 
their fitness. This article describes 
the impetus behind the study, 

JOPERD/November-OoMmtwr 1967—51 



methods of collecting data, and 
major study findings. 

Impetus behind NCYFS II 

The original National Children 
and Youth FitnessStudy(NCYFSI), 
limited to 10-to 18-year-olds, was 
designed to gather baseline data re- 
lated to national objectives in phys- 
ical fitness and exercise (Ross 8c 
Gilbert, 1985). The landmark doc- 
ument. Promoting Health /Preventing 
Disease: Objectives for the Nation 
( 1 980), set as objectives that 90 per- 
cent of 10- to 1 7-year-olds will par- 
ticipate in vigorous exercise, 60 
percent will be enrolled in daily 
physical education, and 70 percent 
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will participate in periodic fitness 
testing by 1990. Two other objec- 
tives call for data for monitoring 
patterns of participation in physical 
activity and for evaluating the 
short- and long-term health bene- 
fits of exercise. 

There were three reasons for ex- 
tending the NCYFS I to younger 
children. First, in the official mid- 
course review of the 1990 objec- 
tives for the nation, professionals in 
the field argued that greater atten- 
tion to early elementary school 
children would improve prospects 
of reaching older children and ado- 
lescents (Powell, Spain, Christen- 
son 8c Mollenkamp, 1986). Second, 
when findings of NCYFS I were 



released in 1984, the general public 
and the media repeatedly asked 
why younger children were ex- 
cluded. In essence, they argued for 
lifetime fitness. Third, the U.S. 
Department of Education's 1986 
re|>ort. First Lessons: A Report on 
Elementary Education in America, ac- 
knowledged the importance of 
physical education programs in 
schools, "not only because they 
promote health and well-being, but 
because they contribute to 
academic achievement" (Bennett, 
1986). 

Project history 

NCYFS II began in October 
1985 with the convening of two 
panels to help design a battery of 
fitness tests and a survey of physical 
activities. Fitness test and survey 
protocols were developed, exten- 
sively pilot-tested, and refined. 
Data were collected between Sep- 
tember and November 1986 from a 
nationally representative sample of 
4,853 students in 19 states, of 
whom 4,678 participated. In addi- 
tion, 4,435 of the parents of partic- 
ipating students completed a par- 
ent survey. The participation rates 
of over 96 percent for children a»id 
94 percent for parents are ex- 
tremely high for a survey of this 
type. 

Study questions 

NCYFS II posed three general 
questions about the fitness and 
physical activity habits of American 
six- to nine-year-olds: 

(1) How do children in grades 
1 to 4 perform on health-re- 
lated tests of physical fitness? 

(2) What are the physical activity 
habits of children at home, at 
school, and in the commu- 
nity? 

(3) What factors, including 
exercise habits, affect mea- 
sured fitness? 

I hc question about perfor- 
mance on fitness tests was primarily 
intended to produce descriptive 
statistics; i.e., fitness norms that de- 
scribe the population, provide a 
baseline for tracking changes over 
time, and allow comparison of in- 
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dividual students against the popu- 
lation. Compared to national data 
oblained in the 1960s, NCYFS I de- 
tected an increase in the body fat- 
ness of 10- to 18-year-olds fRoss & 
Gilbert, 1985). It was also intended 
for NCYFS 11 to examine whether 
such changes occurred in six- to 
nine-year-olds. 

Several questions were posed re- 
garding physical education pro- 
grams: What percentage of 
younger children are enrolled? Do 
they take physical education classes 
with sufficient frequency? What 
percentage take it daily? Do most 
take it from a certified physical 
education specialist rather than a 
classroom teacher? Are classes held 
in a suitable physical environment? 
What types of activities are most 
frequently offered? Are the chil- 
dren periodically tested for physi- 
cal fitness? In testing, is the focus 
on health -related fitness or motor 
performance? How do extracur- 
ricular physical activity programs 
fit into the picture? Are recess 
periods used to supplement or to 
substitute for physical education? 
Most important, do physical educa- 
tion programs provide support for 
lifetime fitness? 

Regarding home and commu- 
nity, such questions were posed as: 
What percentage of children make 
use of community organizations — 
such as sports teams, YMCA's, 
parks and recreation department 
programs, and scouting — as 
sources of exercise? In what physi- 



cal activities do children engage 
through such organizations? Do 
parents and teachers perceive chil- 
dren as being rather sedentary? 
Are children who watch greater 
amounts of television actually less 
active and less likely to participate 
in community organizations? What 
models do parents set by their own 
exercise patterns? How often do 
parents exercise with their chil- 
dren? 

Finally, it was asked: What are 
the relationships of the child's own 
activity levels, the child's participa- 
tion in community organizations, 
parental exercise behavior, and the 
school physical education program 
to the measured fitness of the chil- 
dren? 

Data collection procedures 

The parents of the participating 
children first filled out a survey de- 
scribing their own and the child's 
physical activity patterns. The sur- 
vey was administered in conjunc- 
tion with a parental consent form 
Information about the school phys- 
ical education program was col- 
lected directly from teachers. Next, 
each of the 4,678 participating 
children completed a set of fitness 
tests. Cardiorespiratory endurance 
was measured through a one-mile 
walk/run (age 8 and over) or a 
half-mile walk/run (under age 8). A 
sit-and-reach test using a special 
apparatus measured lower back/ 
hamstring flexibility. Upper body 
muscular strength endurance was 



tested by a modified pull-up in 
which the student's heels remain on 
the floor. Timed, bent-knee sit- 
ups, with the student's arms folded 
across the chest, measured abdom- 
inal strength/endurance. Finally 
body composition (degree of fat- 
ness) was measured by triceps, sub- 
scapular, and medial calf skinfolds. 

Testing procedures were de- 
sign ed to maintain control over the 
quality of collected data. Well in 
advance of the scheduled testing 
date, teachers demonstrated all of 
the tests and provided students 
with an experience in paced run- 
ning. A roving cadre of trained 
specialists actually administered 
the tests to students one-on-one ex- 
cept for the distance run, which was 
administered in small groups. The 
role of the teacher in data collection 
was primarily limited to assistance 
in administration of the distance 
run. 

The new norms 

NCYFS II developed new 
health-related fitness norms by 
age/sex and grade/sex for each of 
the fitness tests listed above. 

The study marked the first occa- 
sion on which most of these tests 
were administered to a nationally 
representative sample of six- to 
nine-year-olds. The norms are con- 
sidered highl\ accurate a/ every 
fifth percentile. Average scores can 
be seen in Exhibit 1. 

Each of the five tests is intended 
to measure one or more aspects of 
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an individual's current health and 
potential resistance to disease. Poor 
performance on the sir-and-reach 
and sit-up tests indicates the possi> 
bility that an individual might 
develop iower back or other mus- 
culoskeletal problems due to in- 
adequate flexibility and/or poor 
abdominal strength. Distance runs 
measure the generalized capacity of 
the cardiovascular system; main- 
taining a high c?pacity may reduce 
an individual's risk of heart disease. 
A high degree of body fatness, as 
shown by skinfold thickness, helps 
to predict vulnerability to a wide 
range of degenerative diseases, in- 
cluding hypertension, heart dis- 
ease, diabetes, psychological disor- 
ders, and impaired tolerance for 
heat. Upper body strength as mea- 
sured by modified pull-ups indi- 
cates an individuaPs ability to per- 
foim certain functional tasks 
required in day-to-day living with- 
out undue exertion or risk of injury . 

Changes in body fatness 

Population-wide changes in 
physical fltness are matters of sci- 
entiflc and practical concern be- 
cause they imply alterations in the 
capacity to work and play, adjust- 
ments to the quality of life, and 
shifts in vulnerability to various 
health problems. Efforts to assess 
changes in health -related fitness 
are largely limited to tracking 



changes in skinfold measurements. 
Valid national data for most tests of 
health-related physical fitness were 
not collected prior to the mid- 
1980s. 

Comparison of NCYFS II scores 
for triceps and subscapular skin- 
folds io data previously collected by 
the National Center for Health 
Statistics in 1963-1965 provides 
evidence that six- to nine-year-ohl 
children carry more body fat than 
did their counterparts of 20 or 
more years ago. The median sum 
of the two skinfolds was two to four 
mm thicker than in the earlier 
sample. Further research is needed 
to verify and further define such 
apparent changes and to interpret 
their implications for the health of 
today's children. 

Physical education programs 

Nearly all children attend sch<K)l; 
therefore, the school plays a pivotal 
role in influencing their physical 
fitness and exercise habits. As ex- 
pected, virtually all first through 
fourth graders (97.0%) are en- 
rolled in physical education pro- 
grams of one sort or another. It 
comes as a pleasant surprise that 
they take physical education an av- 
erage of 3.1 times weekly, with 36.4 
percent taking classes daily. How- 
ever, it appears that a two-class sys- 
tem has evolved at an early elemen- 
tary school level. The "haves" take 



physical education dail> while the 
"have nots" (37.2%) take physical 
education only one or two da)S a 
week. 

It is interesting that the fre- 
quency with which sc hools conduct 
physical education classes is in- 
versely rcLted to the amount of 
time the children are given for re- 
cess. This suggests that schcKils are 
inappropriately using recess to 
substitute for, rather than to sup- 
plement, physical education. Chil- 
dren need discretionary time just as 
they have a need for physical edu- 
cation instructional time. This also 
suggests that schools are willing to 
allcKate just so much time to physi- 
cal activity. 

It came as a surprise that over 
three quarters (76.0%) of children 
never see a classrcx)m teacher for 
physical education and that 83.1 
percent take class at least once a 
week with a physical education spe- 
cialist. However, this finding alone 
masks the fact that many specialists, 
perhaps as many as one third, do 
not hold a valid certification in 
physical education. There is cause 
for concern that many 3ch(K)ls do 
not make the investmerit needed to 
hire a certified physical education 
specialist. 

In this age group, only 39.3 per- 
cent of students typically take phys- 
ical education in a gymnasium. 
This is not in itself cau!:e for alarm 
because sch(K>ls in temperate cli- 
mates usually hold physical educa- 
tion on the school grounds. As a 
result, children who take physical 
education on sch<K)l grounds have 
the benefit of 50 percent more class 
meetings per week than children 
who take physical education in- 
dcK)rs. However, there is concern 
that more than a few schools not 
providing physical education spe- 
cialists appear to be unwilling or 
unable to support adequate leach- 
ing facilities. 

Although 49.5 percent of stu- 
dents have the opportunity to par- 
ticipate in periodic fitness testing, 
schools generally test for motor 
performance rather than health- 
relate<i fitness. A major < bstacle is 
that, by their own admission. 
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teachers are not auare of or do nut 
know how to administer the newer 
fitnesF '•sts. 

Only 18.9 percent of students 
have the opportunity to participate 
in extracurricular sports and phys- 
ical aaiv'ty programs at school; the 
percentage who actually do is even 
lower. The most frequently offered 
activities, in declining rank order, 
are basketball, jumpingor skipping 
rope, soccer, games (unspecified), 
baseball/softball, folk/square/ball- 
room dance, gymnastics, and track 
and fie'd (not running). Over the 
four grades, priorities begin to shift 
in grade 3, as coirpetitive team 
sports, such as basketball and soc- 
cer, replace jumping or skipping 
rope and roller skating as top ac- 
tivities. 

The most common physical edu- 
cation class offerings in grades M 
are, in declining rank order: 
movement experiences and body 
mechanics, soccer, jumping or 
skipping rope, gymnastics, basket- 
ball, throwing and catching ac- 
tivities, calisthenics/exercises, 
rhythmic activities, kickball, relays, 
running, and baseball/softball. 
However, grades 1-4 define a 
period of marked transition, as 
physical education programs shift 
from an emphasis on movement 
education toward greater interest 
in physical fitness and sports skills. 
By grade 3 or 4, movement experi- 
ences, locomotor activities, and 
throwing and catching activities 
give way to competitive team 
sports, such as baseba!l/softball, 
basketball, s<Kcer, and volleyball, 
which will remain the core of the 
physical education program 
throughout high school. 

The dramatic shift toward team 
sports in physical education and ex- 
tracurricular offerings as early as 
grades 3 and 4 causes alarm. One of 
the key assumptions in the Objec- 
tives for the Nation related to sch(K)l 
physical education is that, '*$ch(K)l 
based programs will embrace ac- 
tivities which expand beyond com- 
petitive .sports." NCYFS I found 
that present programs for grades 
5-12 are not geared to this goal. 
NCYFS 11 provides evidence that 
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physical education offerings, test- 
ing programs, and extracurrituiais 
in grades I -4 do not support a goal 
of lifetime fitness either. 

Home and community 

Although schcK)ls are important 
to the child's exercise habits, one 
cannot overlook the roles of home 
and community, which exert pow* 
erful influences in all phases of life 
among children under age 10. 
Home and community tontribute 
in significant ways to the physical 
activity of six- to nine-year-olds. 
Nearly all children (84.3%) partici- 
pate in physical activity through at 
least one community organization. 
These organizations include public 
parks and r'^'^reation department 
programs (65.3%), community- 
based sports teams or leagues 
(31 .9%), churches and other places 
of worship (24.2%), YMC.W and 
YWC:A's (13.9%), various health 
clubs and private spas (18.9%), 
scouting groups (14.6%). and iarm 
clubs (2.1%). Mo.st community or- 
ganizations are ecjually available to 
boys and gi»*^ at least by grade 4. 
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The exception is sports teams and 
leagues, which attract twice as 
many boys as girls. 

The activities rnost frequently 
performed under the auspices of a 
community organization, in declin- 
ing rank order, are: .swimming, rac- 
ing/sprinting, baseball/softball, 
bicycling, and scKCer. The next 1 1 
most popular ac tivities, again in de- 
scending order are: playing on a 
playground, climbing, locomotor 
activities and skills, walking, 
hiking/backpacking, gymnastics, 
playing (unspecified), basketball, 
calisthenics/exercisc's, football, and 
rollersk^'ting. However, there are 
differences between boys and girls 
in most frequently performed ac- 
tivities and in the relative impor- 
tance of the different activities 
(Kxhibit 2). As in school programs. 
pri(/i ities c hange . Baseball/ soft b»ll, 
basketball, football, and hiking/ 
bac kpac king all move up in impor- 
tance. (.limbing, locomotor ac- 
tivitic'S, and plavgrounc^ play de- 
c line. 

It is signif ic ant that icw jr t ban 30 
|XTceni o< mothers and fathers of 
first through fourth graders partic - 
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ipate in moderate i<> vigoioui^ cxci 
cise three days a week, which is the 
amount generally thought to be re- 
quired for maximum health bene- 
fits. Even more alarming is that ap- 
proximately 50 percent say that 
they never engage in vigorous 
exercise. 

The frequency with which 
mothers and fathers exercise with 
their children can be presumed to 
communicate to the child some- 
thing zix)ui the parental value as- 
sociated with exercise. Both 
mothers and fathers exercise with 
their children less than one day per 
week, on the average. The ones 
who do are, in large part, the ones 
who are already setting positive 
role models by their own exercise 
behavior. Mothers exercise with 
sons and daughters with equal fre- 
quency. Fathers, however, spend 
an average of 50 days per year 
exercising with sons versus only 35 
days per year with daughters. This 
imbalance is most pronounced in 
grade 4, suggesting the start of a 
pattern thct may last throughout 
the sch(K>l years. 

NCYFS II indicates that the av- 
erage child in grades 1-4 spends an 
average of two hoiirs and two min- 
utes watching television on sch(K)l 
days versus three hours and 26 
minutes on weekend days. These 
results are markedly different 
from some national studies, but are 
consistent with others. Regardless, 
television watching does directly 
take away from time that could be 
spent in other more constructive 
activities, including exercise. Chil- 
dren who watch greater amounts of 
television tend to have lower activ- 
ity levels and are less likel> to partic- 
ipate in organized sf>orts or to en- 
gage in physical aitivitv through 
community organizations. 

Parents were asked to rate their 
own physical activity levels and 
those of their chiUiren against 
same-sex peors. Among both chil- 
dren and adults, the average male 
was rated as somewhat above aver- 
age in physical activity level, v\hile 
the average female was rated as 
average foi persons of the same 
age and sex. This mathematical iii- 
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(ongruity suggests that there is a 
very strong bias in how parents and 
teachers rate children and in how 
adults rate themselves. Parents 
tend to view their male children as 
being only slightly more active 
compared to same-sex peers than 
their girl children. However, 
teachers rate boys as much more 
active than girls. 



Factors associated with fitness 

The relationship between physi- 
cal activity patterns and health- 
related physical fitness was studied 
by examining the asscxiations be- 
tween selected sc*iool, community 
and home physical activity factors 
and two fitness variables, mile 
walk/run performance and sum of 
three skinfold thicknesses. Analy- 
ses were conducted with third and 
fourth graders and were controlled 
for the effects of age and sex. 

The results indicate that the 
physical activity patterns of chil- 
dren, as reported by their parents 
and teachers, are significantly re- 
lated to their physical fitness. Chil- 
dren who perform well on the mile 
walk/run test tend to participate in 
more community-based physical 
activity, to watch less television, and 
to be rated by their parents and 
teachers as more physi'^'^lly active. 
In school, these better pci formers 
on the distance run tend to receive 
more of their physical education 
i istruction from specialist and 
have the opportunity to participate 
in periodic physical fitness testing. 

School factors tended not to be 
significantly related to the body 
composition of children. However, 
leaner youngsters tended to partic- 
ipate .1 more community-based 
physical activities and watched less 
television. These leaner children 
were rated as more physically ac tive 
by both their parents and leac hers. 
It may be- particularly important 
that parental physical activity was 
asscK'iated with body composition 
of the children. The parents of 
leaner youngsters were more ac tive 
and exercised more fre(|iientlv 
with their children. 



Summary and conclusions 

NCYFS II has provided informa- 
tion never before available about 
physical fitness, physical activity 
patterns, and fac tors related to the 
physical fitness of children in 
grades 1-4. Fhis information sug- 
gests that current programs may be 
inadequate to promote lifetime 
physical fitness. Study findings 
challenge policy makers, research- 
ers, teachers and members of the 
general community to make in- 
formed decisions about actions 
needed to enhance the future fit- 
ness and physical activity habits of 
our children. Attention needs to be 
directed io interpreting the results 
of NCYFS II 
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Documentation of these quality control methods should allow users of 
the data to focus on the meaning and implications of the results rather 
than on questions of how the data were collected. 



In assessing the fitness and 
exercise habits of children, 
quality control techniques give 
the tester confidence and, ulti- 
mately, those using the data, the 
confidence that each child is mea- 
sured consistently and accurately, 
according to a common protocol. 
Quality control is especially impor- 
tant when test results will be used 
diagnostic-ally or to detect changes 
in cither fitness or exercise habits. 

Typical quality control tech- 
niques include pilot testing in- 
structions to ensure consistent 
interpretation, spot checking ad- 
ministration of a testing protocol, 
monitoring the calibration of test 
equipment, and retesting a sample 
of participants on key measures to 
establish reliability. 

This article explains ho\% quality 
control was maintained in the Na- 
tional Children and Youth Fitness 
Study II (NCYFS II). Every effort 
was made to uphold the standards 
of rigor set in NCYFS I (Ross 8c 
Gilbert, 1985). The discussion is 
meant to be helpful to reseat chers 
as well as to others interested in 
protecting the integrity of data. 

ERIC 



Develop scientifically acceptable 
protocols 

The study protoro! had to cap- 
ture the most current thought on 
measurement of fitness and physi- 
cal activity patterns among chil- 
dren. Two panels of experts (Exhi- 
bit 1) in physical education and 
other fields \%ere convened to 
provide guidance in the develop- 
ment of scientifically acceptable 
prot(K()ls. 

The fitness test panel was to up- 
date the fitness testing protocol 
from NCYFS I and adjust it to the 
special requirements of younger 
children. The panelists faced three 
major issues: (]) attempting to find 
a gender-free test of upper body 
strength; (2) assessing the nee<l for 
substituteor supplemental skinfold 
sites; and (3) determining the ap- 
propriateness of a mile walk/run 
for younger children. 

The recommen<le<l physical fit- 
ness test battery consiste<l of the fol- 
lowing test items for both boys and 
girls: (I) triceps, subscapular, and 
medial calf skinfolds; (2) sit>an<U 
reach test (with apparatus); (3) 
bent-knee sit-ups; (4) r^odified 
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(Vermont) pull-up; (5) mile walk/ 
run for children aged eight or 
older; and (6) half-mile walk/run 
for children under age eight. The 
panel recommended adding the 
medial < alf skinfold to provide an 
alternative for the subscapular. 
The modified pull-up w as included 
as a test of upper body strength 
because it is gender-free and nearly 
all youngstefs earn a score of at 
least " I 

The panel recommen<le<l that 
< hildren under age eight only run a 
half-mile. Although there is no 
physiological reason why a six- or 
seven-year-old child cannot run a 
mile, the panel stresse<l that most 
children in the general population 
have not been trained to do so. The 
young chilli's inexperience with 
en<lu ranee activity is compounded 
by a relatively short attention span. 
Therefore, a mile walk/run would 
produce data oi ({uestionable va- 
lidity. Moreover, if participation in 
fitness tests is inten<lc<l to serve an 
educational purpose, a half-mile 
distame on a wa"k/run would be 
surtuient to introdiue children to 
the experience of paced, long-dis- 
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taiKc lunning. 

The physical activity survey 
panelists were to (1) identify the 
persons from \^hom accurate re- 
ports of a child's physical activity 
habits and determinants might be 
collected; (2) select survey 
variables; and (3) identify specific 
questions from existing protocols. 
The panelists recommended that 
separate surveys be designed for 
students, parents, and teach^^rs. 
Furthermore, they recommended 
that these surveys be designed in 
such a wa) to categorize physical 
activity by level of energy expendi- 
ture (e.g., time spent i,i vigorous 
exercise, exercise of lower inten- 
sity, standing and sitting). The rec- 
ommendations from b(>th expert 
panels formed the basis for NCYFS 
IL 



Pilot test protocol to ensure clarity 
and ease of use 

The pilot test offered the chance 
to identify and revise ambiguous 
instructions and inadequate direc- 
tions. The survey and fitness bat- 
tery hud to be clear and easy to use. 
Instructions and directions that 
would be interpreted the same way 
by virtually all administrators, 
teachers, parents, and students 
were required. A protocol that was 
unclear (i.e., that would allow sit- 
ups to be performed in several dif- 
ferent ways) could severely limit 
the usefulness of the resultant 
norms. 

Refinement of the data collection 
protocols was an important aspect 
of NCYFS I and II. The instruc- 
tions for administration of both the 
fitness battery and the surveys were 



continuously scrutinized to ensure 
specificity in directions and consis- 
tency in interpretation. Every prob- 
lem that arose was carefully 
weighed and analyzed. Were the 
instructions unclear? Did the ad- 
ministrator grasp the instruction? 
How likely was the problem to re- 
cur? How significantly does distor- 
tion of the directions affect the 
measurement? Can instructions be 
written with more precision? Will 
field staff and assisting teachers 
need extra training to head off a 
problem? Should the possibility 
that a problem might recur be in- 
corporated into monitoring pr(x:e- 
iures? Can a problem be con- 
trolled if the children are better 
prepared for the tests? Examples of 
how instructions were revised are 
presented for the sit-up test, the 




The panel recommended that children under age eight only run a half-mile. 
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modified pull-ups, the mile walk/ 
run, and the physical activities sur- 
vey to illustrate the revision pro- 
cess. 

The standard protocol for the 
bent-knee sit-up requires that the 
student's arms remain folded 
across and flat against the chest. In 
the up position, the student must 
touch the forearms to the thighs 
without pulling the arms away 
from the chest. In the down posi- 
tion, the student's mid-back must 
touch the mat. The buttocks must 
remain on the mat, no more than 
12 to 18 inches from the heels. In 
the NCYFS I pilot test, several 
variations in the performance of 
sit-ups were discovered. The most 
frequent variation was the ten- 
dency for students to push their 
folded arms away from their chests, 
sometimes in a vigorous, thrusting 
motion. A second variation was a 
tendency for students to lift their 
buttocks off the mat between sit- 
ups, producing a rocking effect. To 
control these and other problems, 
students were given advance warn- 
ings about what constituted accept- 
able performance. The testing pro- 
tocol required that instructions to 
the student be read out loud or 
stated from memory by the tester. 

The modified pull-up test is a 
relatively new, gender-free te*;r in 
which a student begins in a supine 
position and then lifts himself or 
herself as many times as possible to 
a level seven to eight inches below 
an adjustable bar set just beyond 
the finger tips. The back of the stu- 
acnt's heels are to remain in contact 
with the floor; however, no other 
part of the body may touch down 
once thf test has begun. The lower 
back should stay straight through- 
out the test. In the pilot test, it was 
quickly learned that some students 
did understand what keeping a 
"stiff body" meant. Children al- 
lowed their buttocks to rest on the 
floor, which resulted in a prema- 
ture termination of the test. To cor- 
rect this problem, two steps were 
taken. The first was to change the 
instructions so that students were 
told to "keep as straight as an ar- 
row" and "be like a torpedo." 



.Additionally, just prior to starting 
the test, each student was asked to 



get into a reverse push-up position, 
which provided them with the Teel- 



Exhlbit 1. NaUonai ChUdran And Youth FItiiMt Study 
Instrumofitation Panals 



Panel #1: The Physical Fitness Test Battery 



Dr. Oded Bar-Or 
Chedoke Hospital, McMaster 
University 

Dr. Carl J. Casperson 

Centers for Disease Control, DHHS 

Dr. Raymond A. Ciszek 
American AMancs for rtealth. 

Physical Education, Recreation & 

Dance 

Dr. Roberts. Gold 
University of Maiyland 



Dr. Margie Hanson 
American Alliance for Health, 

Ptiysicat Education, Recreation & 

Dance 

Dr. Russell R. Pate 
University of South CaroKna 

Dr Sharon Plownum, Ph.D. 
Northwestern University 

Mr. James G. Ross 
Macro Systems, Inc. 



Panel #1: Contributors And Reviewers 



Dr. Ted A. Bcojmgartner 
University of Georgia at Athens 

Dr. Charles B. Corbin 
Arizona State University 

Dr. Loma Francis, Ph.D. 
National Irijury Prevention 
Foundation 

Mr. James Uston 

National Association of Governor's 
Councils on Physical Fitness and 
Sports 



Dr. Timothy Ijohman 
University of Arizona 

Dr. Raymond E. Sparics 
Vemfiont Governor's Commission on 
Physical Fitness 

Ms. Helen Stemler 

Howard County (Maryland) Schools 

Ms. Linda Vandertioff 
Maryland Commission on Physical 
Fitness 



Panel #2: Physical Activities Sun^ 



Dr. Tom BaranowsW 
University of Texas at Galvestoi. 

Dr. Jerome CakJerone 
National Center for Health Sennces 
Research, DHHS 

Dr. Roberts. Gold 
University of Maryland 

Dr. Russell R. Pate 
Urvversity of South CaroHna 

Panel #2: Contributors And Reviewers 



Dr. Kenneth E. Powell 
Centers for Disease Control, DHHS 

Mr. James G. rioss 
Macro Systems, Inc. 

Dr. James F. Sallls 
University of California at San Diego 

Mr.LenTritach 

Oregon Department of Education 



Dr. Don Bailey 
Saskatchewan University 

Dr. Raymond A. Ciazek 
American Alliance for Health, 

Physteal Educatton, Recreation & 

Dance 

Ms. Cora L. Craig 
Canada Fitness and Ufestyle 
Research Institute 

Dr. Margie Hanson 
American Alliance for Health, 

Physteal Education, Recreation & 

Darice 



Dr. Robert Pangrazi 
Arizona State University 

Ms. Helen Stemler 

Howard County (Maryland) Schools 

Dr. Thomas Stevens 
Natk>nal Center for Health Statistics, 
DHHS 



JOPERD/November-December 1987—59 



ing of a straight back. The use of 
these procedures virtually elimi- 
nated misunderstanding of the in- 
structions for tb's test. 

The most significant difficulty in 
administration of the distance 
walk/ run was keeping count of the 
number of laps each child com- 
pleted. In NCYFS I, the procedure 
was to pair students and assign re- 
sponsibility for counting laps and 
recording times to the runner's 
resting partner. Eight laps to the 
mile and 12 children running at a 
time were set as upper limits. To 
help the students count laps, a pen- 
cil and slip of paper preceded with 
the required number of laps were 
provided to the student. Students 
simply had to cross out a number 
each time their partner finished a 
lap. As a runner came across the 
finish nne, the test administrator 
called out the time and the runner^s 
partner jotted it down on the slip of 
paper. 

Though this procedure worked 
well for older children, there was 
concern that younger children 
might have problems with it. Fol- 
lowing a pilot test, it was decided 
that a precoded teacher checklist 
could be used. This procedure re- 
quired students to wear race num- 
bers to simplify keeping track of 
who was who. Students ran a 
maximum of eight laps to a mile in 
groups that generally consisted of 
no more than six students. One test 
administrator kepi time while a 
second administrator checked off 
laps completed. Other procedures 
kept the children on usk and run- 
ning continuously; e.g., testers 
checked, if necessary, and helped 
students to tie their shoe laces be« 
fore the run and also issued a final 
warning to, "keep on going, even if 
your numl»er falls off." 

The pilot test demonstrated that 
neither parents nor students could 
recall the child*s physical activity 
habits with sufficient reliability to 
categorize children by level of en- 
ergy expenditure. As a result, the 
parent and student surveys were 
streamlined to collect less detailed 
information which could be 
provided more reliably on physical 
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activity habits. The student survey 
was later dropped altogether. 

Use quality equipment and keep it 
calibrated 

Accurarv in fitness testing re- 
quires use of quality equipment 
which is kept in calibration. Each 
fitness test item involved one or 
more pieces of equipment. Identi- 
cal equipment was used at all loca- 
tions. 

To take skinfold measurements, 
a caliper, a measuring tape (to mea- 
sure the midpoint between the 
elbow and shoulder), and a marker 
(to mark the sites) were required. 
In NCYFS I, Lange Calipers were 
used because they have been widely 
used in national research studies. 
The same calipers were chosen for 
NCYFS II. Field staff used a 
toothed block to check calibration 
of the calipers before each testing 
session and recorded the results of 
the calibration test in a log book. 
Field staff were instructed to stop 
using and replace calipers which 
exceeded calibration tolerances by 
more than ± 1mm. Tlie calibration 
logs indicated that there were no 
cases where calibration exceeded 
acceptable tolerances. 

The sit-and-reach test required a 
special apparatus not available at 
most schools. Therefore, in order 
to ensure consistency in the sit- 
and-reach test, an apparatus that 
complied with specifications in the 
AAHPERD Health Related Physi- 
cal Fitness Test Manual was carried 
by field staff. 

The sit-ups test required an 
exercise mat (or other cushioned 
surface) and either a stopwatch or 
watch with a second hand. Mem- 
bers of the field staff also carried 
digital stopwatches and most 
schools had exercise mats. When 
mats were unavailable, another 
cushioned surface (e.g., a flat, 
grassy area) was used. 

The modified pull-ups test re- 
quired a specialized device which 
no schools in the sample had rvail- 
able. Therefore, NCYFS II 
provided one for each school and, 
when testing was completed, the 
device became the schooFs prop- 




erty. 

To assess performance in the 
mile walk/run, a measured flat 
running course and a stopwatch 
were required. For a majority of 
the schools, it was necessary for 
field staff to set out a measured 
course. To do so, they used a Rola- 
tapp cross-country measuring 
wheel. 

Recruitment and training of field 
staff 

AAHPERD assist eo in the re- 
cruitment of the five members of 
the field staff. Qualified individ- 
uals had to have a degree in physi- 
cal education or a related discipline 
(masters preferred), experience in 
working with chiiuren (preferably 
in a school setting), familiarity with 
fitness testing pn cedures, organi- 
zational ability, and tolerance for 
the give-and-take found in a school 
setting. An individual had to be 
available for the full 10-week dura- 
tion of data collection. Field staff 
candidates were all female, follow- 
ing a practice established in NCYFS 
I. 

Recruited field staff were sent 
copies of the study protocol and 
other materials for review prior to a 
formal training seminar. The ac- 
tual training seminar was con- 
ducted in Washington, DC, over a 
three-day period. Day 1 of training 
was focused on ^he technical skills 
required of field staff (e.g., how to 
administer the tests). Day 2 con- 
sisted of supervised application of 
the skills acquired during Day 1. 
Trainees were required to adminis- 
ter each of the measures between 
five and 20 times on a group of six- 
to nine-ytar-olds. An individual's 
errors in measurement technique 
were corrected and subsequently 
reviewed by the group. A formal 
exercise to establish interrater re- 
liability for the skinfold measure- 
ments was part of Day 2. During 
Day 3 a general review was con- 
ducted. Consideration of logistic 
and administrative procedures, 
feedback on the calibration exer- 
cise, and development of consensus 
on any required changes in proce- 
dures were discussed. 
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Monitoring of the activities and 
problems of individual field staff 
members was an important part of 
data collection. Through a 
biweekly project newsletter, com- 
mon problems were discussed, 
procedures were reviewed, and 
camaraderie was maintained by 
sharing anecdotes from the field. 

Prepare schools and teachers 

Schools required advance nclifi- 
cation of all study procedures. 
Negotiations for school participa- 
tion began an average of four 
months prior to data collection. 
Several weeks before data collec- 
tion at a school, the details of 
scheduling, class selections, and 
teacher responsibilities were 
worked out with the school's ap- 
pointed contact person. Teacher 
responsibilities varied from school 
to school The range of respon- 
sibilities were to (1) hand out con- 
sent forms, (2) prepare children 
for the distance walk/run, (3) dem- 
onstrate tests to the students, (4) 
assemble the modified pull-up de- 
vice, (5) record data on score cards, 
and (6) help maintain order during 
the walk/run. A schedule signify- 
ing when field staff would be at the 
school was drafted and sent to the 
contact person for verification 
prior to staffs arrival. A partially 
assembled modified pull-up devic*. 
was sent to the school well in ad- 
vance, A sit-and-reach box was sent 
to the first school to be tested in 
each location. 

Consent forms were provided to 
each school at least two weeks be- 
fore the start of data collection. 
The consent forms were packaged 
by class and marked with each 
teacher's name. Packets for 
teachers included a copy of the 
schedule, a description of specific 
teacher responsibilities, and copies 
of all needed instructional mate- 
rials. Only those teachers requested 
to perform a specific task received 
related instructional materials. Ef- 
forts to prepare schools for the 
project staffs arrival worked espe- 
cially well when a contact person 
had talked with other members of 
the school staff and when the 



school had a centrally coordinated 
calendar. 

Prepare student participants 

Students were supplied with ad- 
vance notice of the testing condi- 
tions, which included a mechanism 
for medical exclusions, the descrip- 
tion of the nature of the test items, 
and a discussion of proper dress for 
ih'* activities. 

Consent forms were sent to the 
parents of each selected student 



to explain rbc Jata collection 
procedures and to advise that the 
student should not participate if ( 1 ) 
the child was limited from doing 
vigorous physical activity with 
friends or in school for health 
reasons, (2) a doctor said that the 
child was not allowed to take part in 
normal physical activity because of 
a recent sickness or injury, or (3) 
there were other medical reasons 
why the child could not do the ac- 
tivities involved. 



I 



The standard protocol for the bent-knee sit-up requires that the student's arms remain folded 
across and flat against the chest. 
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Students consenting to partici- 
pate in the tests were given an 
**Exercif.e Practice Sheet." This 
sheet explained how to do the sit- 
and-rcach, modified pull-ups, sit- 
ups, and the distance walk/run. 
Teachers were asked to review the 
practice sheets with their students 
and to demonstrate how to do the 
tests. The purpose of the practice 
sheets, demonstrations, and lim- 
ited student practice was to im- 
prove the validity of measurements 
by removing the effect on perfor- 
mance of nonfamiliarity with 
proper technique. Teachers were 
provided with specific instructions 
on how to convey to students the 
mental concept of pacing for the 
mile or half-mile walk/run. 

Maintain sample integrity 

High participation rates were 
critical to achieving valid results for 
the study. In many schools, 
teachers attempted to maximize 
participation rates by calling par- 
ents to explain the study. Principals 
and PTA's also advertised and sup- 
ported the study through their 
newsletters. 

It was equally important to the 
validity of results that only students 
from randomly selected classes 
participate. Interested students 
sometimes tried to join the study. 
Occasionally, teachers tried to re- 
place a student with a volunteer or 
add the "star" athlete to the sam- 
ple. To ensure the sample's integ- 
rity, the field staff regularly 
checked the identity of participants 
against the list of students from the 
randomly selected class sections. 

Monitor data collection 

Field activities were monitored 
closely to ensure that field staff and 
teachers followed the protocol, and 
that problems were handled 
promptly. Monitoring was accom- 
plished through telephone contact 
and on-site visits. 

Project administrative staff 
maintained regular, often daily 
contact with members of the field 
staff This constant contact enabled 
senior staff to advise on typical 



problems, such as unprepared class 
(consent forms not distributed), 
major disruptions to schedule, ini- 
tially low participation rates, con- 
tinuous inclement weather, 
equipment that was damaged in 
shipment, difficult questions from 
a local newspaper or television re- 
porter, and strategies for testing 
disabled students. Telephone con- 
tact also helped to maintain morale 
and resolve day-to-day living prob- 
lems for young field staff living, in 
many cases, far from home. Prob- 
lems included: not having suitable 
clothing for the weather; locking 
keys inside or having a minor acci- 
dent with a rented car; staying in a 
hotel too tar from the schools or in 
the wrong part of town, or that 
lacked exercise facilities; running 
low on cash; refusal by a hotel to 
honor a reservation; uncertainty 
about **allowable expenditures"; 
and just plain loneliness. 



Establish interrater reliability 

Interrater reliability on the skin- 
fold measurements was established 
at two points in time: prior to field 
work and during field work. Dur- 
ing training, interrater reliability 
was established by having the field 
staff and two headquarters staff 
experts measure each of 17, six- to 
nine-year-old boys and girls. A 
meaii interrater correlation of .96 
wasobtained for this period. Inter- 
rater reliability was reestablished in 
the field an average of five weeks 
later by having one of the head- 
quarters experts retest groups of 
20 students already tested by a 
member of the field staff. The 
mean interrater correlation under 
field conditions was .99. Such cor- 
relations are more than acceptable. 
Additional information about the 
reliability of the skinfold data may 
be found in another article. 



Edit and verify all data 

Following the collection of sur- 
vey forms and fitness score cards, 
several additional quality control 
steps were taken. While still in an 
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aiea, field staff leviewed all data 
for completeness. In many cases, 
staff were required to return to a 
school and finish testing a student 
or to telephone a parent to com- 
plete a parent survey. 

All surveys and score cards were 
manually reviewed once they ar- 
rived at project headquarters. 
Those errors which were correcta- 
ble were corrected. Physical ac- 
tivities reported on the parent or 
teacher surveys were coded by the 
same person in all cases, to ensure 
comparability. All data were then 
key entered. A 100 percent verifi- 
cation was performed on the keyed 
data. A random 2 percent check of 
the verified data established a low 
error rate of .0002. 

Range checks were performed 
and any data falling outside of ac- 
ceptable ranges were scrutinized. 
In many cases, corrections were 

ade to erroneous scores by re- 
checking original score cards. 

The survey data were also 
checked for internal consistency 
and range. For example, all fitness 
values falling outside a normal dis- 
tribution were checked for accu- 
racy. Some consistency checks were 
made (e.g., checking data on skin- 
folds against height and weight). 

Student confidentiality was as- 
sured by not recording student 
names. Schools and locations were 
given a numerical code, but 
provisions were made to protect 
their anonymity. 



Summary and conclusions 

Although it is difficult to assess 
the overall affects of the quality 
control techniques used in NCYFS 
I and II, the techniques used 
adhered to the most rigorous stan- 
dards for testing the fitnes" of chil- 
dren in the United States to date. 
The documentation of these qual- 
ity control methods should allow 
users of the data from this study to 
focus on the meaning and implica- 
tions of the results rather than on 
questions of how the data were col- 
lected. 
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The NCYFS II was designed to provide reliable data describing the 
characteristics of first through fourth graders, by age/sex and 
grade/sex groupings. 



In the last 30 years, only six 
studies have used a nationally 
representative sample to 
create physical fitness norms for 
children and youth. Only two of 
these studies included children 
under age 10. 

The results from mass-testing 
programs, despite testing millions 
of children over the years, do not 
necessarily represent the fitness 
levels of the nation's children and 
youth. Program participants typi- 
cally are not balanced by region, 
grade, or sex. Moreover, there is 
usually a strong element of self-se- 
lection by participants. The Na- 
tional Children and Youth Fitness 
Studies (NCYFS I and II) have 
been designed to eliminate these 
problems and to create truly repre- 
sentative national fitness norms 
and physical activity profiles. 

The NCYFS studies were not 
programs attempting to improve 
the fitness of participants, but re- 
search efforts designed to describe 
the fitness and profile the physical 
activity habits of the nation's youth. 
NCYFS II, like NCYFS I, studied 
children selected according to 
rigorous, nonbiased, and mathe- 
matically-based rules. The selec- 
tion process was structured to 
ensure that the sample would rep- 
resent the various regions of the 
country, and include both urban 




and nonurban areas. Within this 
frame, participants were selected 
randomly to avoid biasing the re- 
sults. The study was desig led to 
provide reliable data describing the 
characteristics of first through 
fourth graders, by age/sex and 
grade/sex groupings. It was not de- 
signed to provide estimates by re- 
gion, state, or level of urbanization. 

The sample design was reviewed 
by the National Center for Health 
Statistics, which is the agency of the 
U.S. Public Health Service respon- 
sible for most major nationa' nealth 
surveys. 

Determining sample sizes 

In developing complex sample 
designs, various trade-offs must be 
made to balance the cost of the sur- 
vey against the level of accuracy 
with which national estimates can 
be made. In most cases, the trade- 
off is made more difficult because 
the effects of various cost-saving 
measures on the accuracy of results 
is unknown. NCYFS II, however, 
benefited from the experience of 
NCYFS I in that the efficiency of 
the NCYFS I design was known for 
a slightly older age group (5th 
graders) and these results provided 
key parameters for developing the 
NCYFS II sample. 

The desired sample size was ini- 
tially computed based on the use of 




a simple random sample to meet 
established precision criteria. This 
basic estimate of sample size was 
then increased by about one-third 
to compensate for the expected loss 
in efficiency due to concentrating 
the sample in a relatively small 
number of schools. The costs sav- 
ings due vO concentrating the sam- 
ple more han made up for the cost 
of adding a few more schools. 

The NCYFS II design supports 
accurate national-level estimates of 
fitness norms by grade and sex. 
Sample estimates are accurate to 
within five percentile points with 
95 percent confidence. In other 
words, were this study repeated 
over and over, £5 percent of the 
time the estimate of a given per- 
centile (e.g., 29 sit-ups as the 50th 
percentile for 0-year-old boys) 
would be wrong by no more than 
five percentile points (e.g. 29 sit- 
ups would almost always be the 
value of some percentile in the 
45-55 percentile range). In fact, 90 
percent of the finic 29 sit-ups 
would be the estimated value for 
the 48th to 52nd percentile. 

The desired sample size was zlso 
adjusted to compensate for the ex- 
pected rate of nonparticipation. 
Based on NCYFS I, a very high rate 
of participation was expected; 
therefore, it was assumed that only 
six percent of the sample would be 
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Exhibit 1. 25 Randomly Seiected Locations (Counties) in the NCYFS li National Sample 



Plymouth 




lost loaiiriiion i.i NCYFS II. 

As a result of ihese consid- 
erations, a target sample size of 50 
classes of average size at each grade 
level was desired. Plans were also 
developed for adding and combin- 
ing classes when class sizes w ere too 
small or when single-sex situations 
were encountered. 

Structure of the sample 

The sample represents propor- 
tionally the various regions of the 
United States and both urban and 
rural settings. Since research shows 
that environmental factors and re- 
gional differences influence activ- 
ity patterns and fitness levels, rep- 
resentativeness was ensured by 
controlling for these factors in the 
selection process. With our sam- 
pling method, any possible sample 
would appropriately reflect geo- 
graphic regions and urbanization 
factors. 

The sample design was used to 
divide the country into 25 nonover- 
lapping geographic areas. Twelve 
of the 25 areas consisted of the 60 
largest Standard Metropolitan 
Statistical Areas (urban strata). The 
60 SMSA s were grouped together 
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based on geographic proximity so 
that the resulting 12 groups were 
approximately equal in population. 
For example, those SMSAs repre- 
sented in the group of 60 which 
were located in Georgia, Florida, 
and Alabama were grouped to- 
gether; another group consisted of 
the Texas and Louisiana SMSA's. 
The 12 urban groups accounted 
for approximately 46 percent of 
the population. 

The remaining 13 areas con- 
sisted of smaller SMSAs and all re- 
maining counties (the nonurban 
strata). In forming these groups. 
Primary Sampling Units (PSUs) 
were created by grouping adjacent 
counties so that the total popula- 
tions in each grouping were ap- 
proximately equal. More than 
3,000 counties were grouped 
together manually to create 1,172 
PSUs. The PSUs were assigned in 
su(h a way that each group repre- 
sented a compact area of the coun- 
try and S() that the groups had ap- 
proximately equal populations. 

Selecting locations 

One SMSA was selected at ran- 
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dom from each of the 12 urban 
groups and from each of the 13 
nonurban groups. The chance of 
an area being selected was propor- 
tional to the size of the area relative 
to other areas. In many cases, a 
selected area consisted of several 
counties or other political subdivi- 
sions. In these cases, we selected 
one county from within the PSU 
with the chance of selection being 
proportional to county size. The 
resultant sample included large 
urban centers, such as New York 
City, Chicago, and Los Angeles, as 
well as thinly populated, rural areas 
such as Lucas, Iowa and Gage, Ne- 
braska (Exhibit 1). 

Selecting schools 

The grade structures of schools 
in the early elementary years 
(grades 1-4) are much more 
homogeneous than in the later 
years when school structures tend 
to become departmentalized. A 
comprehensive listing of all public 
and private schools offering educa- 
tion at any combination of grades 1 , 
2, 3, or 4 in each selected county 
was obtained. The list was analyzed 
and schools not offering at least 
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one class at each grade level were 
linked to other schools. Following 
this pr(x:edure, two schools were 
then selected randomly with the 
chance of selection being propor- 
tional to the estimated average 
grade size of the school. This pro- 
cedure resulted in a sample that in- 
cluded at least two classrooms from 
at least two different schools for 
each county selected for the study. 

Selecting classes and students 

One class was selected at random 
at each grade level of interest in the 
selected schools. Each class at a 
given grade level had an equal 
chance of being selected. Stuucnts 
were generally selected as members 
of a homeroom; i.e., an intact 
grouping of a cross-section of stu- 
dents who remained together for 
most of their subjects. All students 
in selected classrooms were in /ited 
to participate. 

In some cases, the estimates of 
the numbers of students at a grade 
level proved to be inaccurate. In a 
few instances, a second class section 
was drawn to provide a sufficient 
number of students for testing. In 
one instance, a school no longer 
had a fourth grade because of a 
recent reorganization. In this case, 
an additional school was drawn 
randomly to supplement the sam- 

pk-. 

Participation rates 

The final sample consisted of 57 
schools in 19 states. Most locations 
included tvo schools; seven had 
three schools. Only one school 
from OU1 original sample refused 
to participate in the study. The 
final sample of classes contained 
4,853 studenfi (2,435 boys and 
2,418 girls) of whom 96.4 percent 
participated, a participation rate 
about two percent higher than ex- 
pected. Given such a high partici- 
pation rate, the impact of nonpar- 
ticipation on the final results is neg- 
ligible. The participation level is 
consistent with NCYFS I, which at- 
tained its highest rates (93-94%) at 
fifth and sixth grades (Exhibit 2). 

A written survey was completed 
by 94.5 percent of the parents of 
participating students. In addition, 
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almost 40 percent of the parents of 
nonparticipating students com- 
pleted the parent survey. This 
strong participation by parents en- 
abled us the linkage of student and 
parent data for almost 90 percent 
of the sample (Exhibit 3). 

Weighting 

NCYFS II used a self-weighting 
sampling design to maximize the 
efficiency of national estimates. 
This means that each student in the 
United States had approximately 
the same chance of being selected. 
This self-weighting property is re- 
ally an ideal that is typically com- 
promised due to various factors: 
nonparticipaiion, errors in esti- 
mates at various stages of selection, 
and the a^e of replacements. Such 
factors cause the probabilities of 
selection to vary from student to 
student, requiring that weights be 
computed to compensate for these 
diffi'rences. 

The weights initially developed 
reflected the chance of selection of 
the PSU, county, school, and class. 
They were later adjusted to reflect 
the small level of nonparticipation. 
In addition, special estimates were 
made at the county level of the total 
population of boys and girls ages 



six to nine. These estimates were 
compared to the latest decennial 
U.S. Census information and ad- 
justments made to bring the data 
into agreement. 

Summary and conclusions 

The NCYFS II sample was de- 
signed to allow estimation of na- 
tional health-related fitness norms 
for first through fourth graders by 
sex. The sample consisted of 4,853 
students from 57 schools in 19 
states representing all areas of the 
country, including both urban and 
nonurban areas. The sampling 
method was designed to offer every 
child enrolled in public or private 
sch(X)ls in the nation an approxi- 
mately equal chance of participat- 
ing in the study. 

Participation rates were 
exemplary: only one school 
dropped out of the study (it was 
replaced); more than 96 percent of 
the student sample participated; 
and more than 94 percent of the 
parents of participating students 
completed a written survey. 

Thus, the twin factors of a sound 
sample design and high participa- 
tion rates provide the basis for mak- 
ing reliable estimates of national 
fitness norms. 
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Exhibit 3. Parent Sample SizM and Participation Rates by Grade and Sex 

of Child 
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To ensure that the resulting fitness norms would be accurate and 
representative of the nation's youth, data were collected from public, 
private, and parochial schools across the nation. 



It has recently been argued that 
heakh-related physical fitness 
should be assessed by com- 
parison with criterion-referenced 
standards rather than ]>opulation- 
based pe;centile norms. Such stan- 
dards would be established by de- 



termining the fitness levels needed 
to maintain acceptable levels of 
functional capacities and to 
minimize risk of developing dis- 
eases associated with physical inac- 
tivity and/or low levels of fitness. 
However, widely accepted stan- 
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dards have not been arrived at. 
Population-based norms continue 
to play the dominant role in the 
interpretation of the fitness of in- 
dividuals and groups. Population- 
based norms will always be a critical 
tool in describing and monitoring 
changes in the fitness status of 
American youth. 

Population-based norms can 
serve several useful purposes. First, 
such norms constitute a description 
of the current status of a popula- 
tion in terms of the variables ob- 
served. Second, when the mea- 
surements are readministered at 
periodic intervals, the resulting 
normative data provide a basis for 
tracking change in the population 
over time. Third, valid normative 
data ran be used as a basis for com- 
parison of selected subgroups with 
the population at large. And, 
fourth, the status of an individual 
can be assessed by comparing his or 
her status with that of the popula- 
tion. 

This article presents the first na- 
tionally representative health-re- 
lated physical fitness norms for six- 
to nine-year-olds. The statistical 
procedures used in developing 
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these norms and the relationship of 
this normative study to prior 
studies are also discussed. 

Prior normative studies 

In the past 30 years, six studies 
have produced fitness norms on 
nationally representative samples. 
The first three studies, in 1957, 
1965, and 1975, produced norms 
for 10- to 17-year-olds on the 
AAHPERD Youth Fitness Test 
(YFT), which was primarily a test of 
motor performance. In 1984, the 
National Children and Youth Fit- 
ness Study (NCYFS I) produced 
the first nationally representative 
norms for 10- to 18-year-olds on 
the AAHPERD Health Related 
Physical Fitness Test (HRPFT) 
(Ross, Dotson, Gilbert 8c Katz, 
1 985). I n 1 986, new normative data 
were gathered on six- to 17-year- 
olds for the YFT and other test 
items (Reiff, 1986). Most recently, 
NCYFS II developed the first na- 
tionally representative norms on 
the HRPFT for six- to nine-year- 
olds. 

The NCYFS studies are distin- 
guished by how data were col- 
lected. These studies used as their 
sampling frame all school children 
in the nation. They included not 
only public schools, but also private 
and parochial schools. Lata for 
NCYFS I and II were gathered by a 
small, traveling field staff of 
trained professionals, not by a large 
number of physical education 
teachers. These changes in data col- 
lection and sampling procedures 
were designed to ensure that the 
resulting norms would be accurate 
and representative of the nation's 
youth. 

Development of fitness norms 

NCYFS II developed normative 
data on the four test items from the 
AAHPERD HRPFT (triceps and 
subscapular skinfolds, sit-and- 
reach test, bent-knee sit-ups, and 
mile walk/run) (AAHPERD, 1980). 
A third skinfold site (medial calO 
was added as an alternative or sup- 
plement to the subscapular. A mod- 
ified pull-up was added to provide 
a gender-free alternative to cus- 



tomary tests of upper body 
strength. Finally, recognizing the 
difficulty of asking young, un- 
trained children with relatively 
short attention spans to walk/run a 
mile, a half mile walk/run was 
added for children under the age 
of eight. 



The norms were constructed 
through analysis of 4,678 cases dis- 
tributed approximately evenly 
among grades one through four. 
Data were available on all five items 
(skinfolds, sit-and-reach, sit-ups, 
modified pull-ups, and distance 
walk/run) for approximately 95 
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percent of participants. For the 
other fiv^ jjercent, missing scores 
were imputed using a regression 
procedure, when possible, after 
searching for the best possible 



equation to estimate the missing 
scores; other missing scores wctc 
imputed using mean scores. Most 
of the cases with missing scores had 
completed all tests except the dis- 



tance ualk/run. 

Data were analyzed using a 
Statistical Analysis System (SAS) 
procedure called UNIVARIATE. 
The UNIVARIATE prcKedure al- 
lows the generation of means, 
standard deviations, and cumula- 
tive frequencies, among other 
statistics, using weighted data. 
From the cumulative frequencies, 
every fifth percentile was extracted 
to create the normative tables, 
which are repcjrted by age and sex. 

Using the norms 

The tables in this article present 
norms on the following items bro- 
ken down by age and sex: 
(1) Triceps skinfold; (2) Subscapu- 
lar skinfold; (3) Medial calf skin- 
fold; (4) Sum of tric eps and medial 
calf skinfolds; (5) Sit-and-reach 
test; (6) Modified pull-ups; 
(7) Bent-knee sit-ups; (8) Mile 
walk/run (for children age eight 
and over); and (9) Half mile walk/ 
run (for children under age eight). 

These population-based health- 
related fitness norms can be ap- 
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propriately used by practitioners in 
several ways. First, the norms allow 
the status of any group of children 
to be related to that of "typical" 
American youngsters of the same 
age and sex. For example, a teacher 
might express the status of a group 
of students in terms of the average 
percentile score for each test item. 
Such a practice can aid teachers, 
parents, and school administrators 
in understanding how their young- 
sters compare with children na- 
tionally. 

Second, percentile norms can be 
used as a general guide in assigning 
qualitative ratings to fitness test 
performances. However, crite- 
rion-referenced standards are 
more appropriate for this purpose 
and should be established and used 
in making these judgments. In lieu 
of these standards, designated per- 
centile "cut points" can be useful 
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for identifying test scores that 
might be "acceptable'' or "unac- 
ceptable." Selecting these per- 
centile cut points is admittedly an 
arbitrary and somewhat hazardous 
process. However, for the time be- 
ing» it is suggested that test scores 



ranking below the 25th percentile 
be considered "unacceptable." 
Scores above this level may not be 
optimal, but may be at least margi- 
nally acceptable from a health per- 
spective. 

Finally, norms can be helpful in 



interpreting for students and par- 
ents the significance of a change in 
test performance. For example, a 
seven-year-old boy's improvement 
from 19 to 27 on the one minute 
timed sit-up may become more 
meaningful if it is noted that this 
change moved the youngster from 
the SOth to the 70th percentile. 
When lengthy periods intervene 
between pretests and posttests, cau- 
tion must be applied in such uses of 
the norms because aging can 
change performance on fitness 
tests. Thus, judgments about the 
significance of a change in test per- 
formance should be made by exam- 
ining both absolute test scores and 
percentile ranks. 
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The Modified Pull-Up Test 



Russell R. Pate □ James G. Ross □ Ted A. Baumgartner 

Raymond E. Sparks 



By taking body weight into consideration, the modified pull-up test avoids 
the zero score problem associated with the more traditional pull-up, chin- 
up, and flexed-arm hang test. 



Upper body muscular 
strength has long been 
considered an important 
component of physical fitness, and 
measures of this component are in- 
cluded in most of the field test bat- 
teries of physical fitness im- 
plemented over the past 50 years. 
While various tests of upper body 
strength have been used in differ- 
ent batteries, the most commonly 
used have been the pull-up (palms 
away from the body) for boys and 
the flexed-arm hang for girls. 
These items are included in the 
AAHPERD Youth Fitness Test 
(YFT). (Hunsicker 8c Reiff, 1976). 
The chin-up test (palms toward the 
body) was administered to both 
boys and girls in the first National 
Children and Youth Fitness Study 
(NCYFS I). However, in NCYFS II 
a modified pull-up test was used 
with both boys and girls. In this ar- 
ticle, the modified pull-up test is 
described, the rationale for its 
selection is explained, and what was 
learned from using it in NCYFS II 
is discussed. 

Problems with pull-up, chin-up, 
and flexed arm hang tests 

Experience has revealed certain 
problems with the traditional 
pull-up, chin-up, and flexed-arm 
hang tests. First, and perhaps most 
important, performance on these 

ERIC 



test items is markedly confounded 
by body weight. With the chin-up, 
pull-up, and flexed-arm hang tests, 
the entire body weight must be 
overcome and, as has been doc- 
umented in prior normative 
studies, many children cannot ac- 
complish this task. In NCYFS I, 30 
percent of boys in the 10-1 1 year 
age groups failed to perform a 
single chin-up. For girls, at least 60 
percent of subjects in all age groups 
between 10 and 18 years scored 
zero on the chin-up test. (Ross, Dot- 
son, Gilbert 8c Katz, 1985). The 
YFT norms for the pull-up indicate 
that 25-30 percent of boys in the 
nine- 12 year age groups score zero. 
Use of the flexed-arm hang re- 
duces, but does not eliminate, the 
zero score problem. The YF'l 
norms indicate that about 10 per- 
cent of girls across the nine- 17 age 
range score zero on the tlexed-arm 
hang. 

It seems clear thcit the pull-up, 
chin-up, and flexed-arm hang tests 
provide very poor measurement 
sensitivity at the low end of the 
range of values for upper body 
strength. From an evaluation 
standpoint, this is an obvious 
weakness because it implies, fal- 
laciously, that a large percentage of 
youngsters have "zero'' strength. 
This problem may also reduce stu- 
dent acceptance of the test and re- 



jce the likelihood of achieving 
important behavioral objectives of 
fitness testing. No one likes to take 
a test which he or she will utterly 
fail. 

The modifled pull-up 

Due to the problems cited above, 
a better test of upper body muscu- 
lar strength /endurance was sought 
for use in NCYFS II. Tlie intent 
was to find a test that would over- 
come the zero-score problem and 
that would be well-accepted by 
young children. After considering 
several options, the "modified 
pull-up" test was selected. This test 
is similar to the * desk pull-up" used 
in the Vermont Physical Fitness 
Test. The major features of the 
modified pull-up are: 

• The child is positioned on 
his/her back with the shoul- 
ders directly below a bar that is 
set at a height one or two 
inches beyond the child's 
reach. 

• An elastic band is suspended 
across the uprights parallel to 
and about seven to eight 
inches below the bar. 

• As depicted in Figure 1, in the 
"start" or "down" position, the 
child's buttocks are off the 
floor, the arms and legs are 
straight, and only the heels are 
in contact with tne floor. 
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Figure 1. 




• An overhand grip (palm away 
from body) is used and 
thumbs are placed around the 
bar. 

• A pull-up is completed when 
the chin is hooked over the 
elastic band (see Figure 2). 
The movement should be ac- 
complished using only the 
arms and the body must be 
kept straight. 

• The child executes as many 
pulUups as possible, keeping 
the hips and knees extended 
through each attempt. 

Experience with the modified 
pull-up 

The results on NCYFS II indi- 
cate that the modified pull-up test 
overcomes the zero score problem 
discussed above As indicated in the 
norm tables for this item, only five 
percent or less of children in the 
six-nine year age groups were un- 
able to perform one modified 
pull-up. The .iiedian score for g\^h 
ranged from six to nine and for 
boys from six to 10. These data in- 
dicate that most youngsters could 
perform the test and that a reas<)n- 
able range of scores was observed . 

The test involves a movement 



that is somewhat novel for many 
young children. However, it was 
found that virtually all youngsters 
could learn to perform the test with 
a modest amount of orientation. To 
perform the test properly, the child 
must maintain the hips in an ex- 
tended position as the pulUup is 
executed. Children could develop a 
"feel" for this pt>sition by first prac- 
ticing the reverse push-up which 
requires maintenance of the same 
"hips extended" position. Also, 
phrsses such as, "keep your body 
straight as an arrow" and "pretend 
you are a corpedo" were helpful in 
communicating this concept to the 
children. 

In NCYFS II, a specially con- 
structed test apparatus depicted in 
Figures 1 and 2 was used. However, 
any low pull-up bar that allows for 
adjustment of height would suffice. 
The apparatus used in NCYFS II 
could be constructed for $15 to 
$35. 

Conclusions and 
recommendations 

The modified pull-up is an im- 
provement over the more tra- 
ditional pull-up, chin-up, and 
flexed-arm hang tests. This test 



minimizes the zero score problem 
and yields a reasonable range of 
scores for both boys and girls. Con- 
sequently, the modified pull-up 
can be used to avoid sex-specificity 
in field measurement of upper 
body strength. 

NCYFS II is the first project in 
which the modified pull-up has 
been used on a large scale; there- 
fore, its further study is needed. 
Validation against criterion mea- 
sures of upper body muscular 
strength and endurance are re- 
quired. It should also be compared 
with other field tests in terms of 
validity and reliability, hi addition, 
the test should be normed in a na- 
tionally representative sample of 
older children and youth (ages 10- 
18). 
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Changes in the Body Composition 

of Children 



James c. Ross □ Russell R. Pate □ Timothy c. Lohman 

Gregory M. Christenson 



Skinfolds are a practical Index of body composition or relative 
fatness/leanness which provide a more accurate estimate of body 
fatness than simple weight, height, and various ratios of these two 
measurements. 



Changes in those aspects of 
the physical fitness of chil- 
dren thai pertain to health 
are matters of both scientific and 
practical concern. Changes up or 
down imply alterations in the ca- 
pacity to work and play, adjust- 
ments to the quality of life, and 
shifts in vulnerability to various 
health pioblems. 

Documenting changes in the fit- 
ness of children is difficult. In the 
three decades since the first study 
of the fitness of a nationally repre- 
sentative sample of U.S. children 
was conducted in 1957, the mea- 
sures of fitness have changed to re- 
flect different aspects of fitness. 
Those measures of fitness that have 
remained the same relate to motor 
performance rather than to health. 
The only health-reiated fitness in- 
dices for which valid, national data 
are available to represent several 
points in time are anthropometric 
measurements, including mea- 
sures of skinfold thickness. 

Skinfolds are a practical index of 



body composition, or relative fat- 
ness/leanness. They provide a 
more accurate estimate of body 
fatness than simple weight, height, 
and various ratios of these two 
measurements. Body composition 
may be viewed as an important 
concurrent indicator of a child's 
health-related fitness. 

The National Children and 
Youth Fitness Study (NCYFS I) 
provided evidence of increased 
skinfolds in 10- to 18-year-olds 
from the 1960s to the 1980s (Pate, 
Ross, Dotson, 8c Gilbert, 1985). Re- 
cent evidence has also been pre- 
sented to show increases in fatness 
and obesity among six- to nine- 
year-olds over a 15-year period 
from the early l060s to the late 
1970s (Gortmaker, Dietz, Sobol 8c 
Wehler, 1987). More recently, skin- 
fold data were collected from a na- 
tionally representative sample of 
six- to nine-year-olds in NCYFS II. 
Before determining the signifi- 
cance of observed changes in skin- 
folds, a series of questions must be 



ERIC 



r3PEm)/Novtfnbtr'0t09mbtr 1967 



27 



answered: Were methods of data 
collection comparable? How reli- 
able are the NCYFS II data? Are 
there alternative explanations of 
any apparent findings? What do 
the skinfold data show? This article 
addresses these questions and 
points out future directions for ex- 
amining changes in body fatness in 
children. 

Sources of skinfold data 

Skinfold measurements at two 
sites, the triceps and subscapular, 
have been taken on nationally rep- 
resentative samples of six- to nine- 
year-olds on four occasions in the 
last 23 years. The first three times, 
they were collected by the National 
Center for Health Statistics 
(NCHS), once in 1963-1965 and 
twice in the 1970s. They were col- 
lected for the fourth time in 1986, 
in conjunction with the NCYFS II. 
This article compares data for tri- 
ceps and subscapular skinfolds 
from an NCHS survey, the Na- 
tional Health Examination Survey 
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II (NHES II), and NCYFS II to de- 
termine whether there have been 
channjes in skinfold thicknesses 
ovei a f)eriod of over 20 years, from 
the 1960s to the 1980s. 

Comparability in technique 

Certain procedures for measur- 
ing skinfolds must rei in the same 
for results across studies to be con- 
sidered comparable. NCYFS II 
sought to maintain comparability 
with NHES II (Johnson, Hamill, &: 
Lemeshow, 1972) on certain critical 
procedures: 

• Instrumentation — The Lange 
skinfold caliper was used. 
This instrument is designed to 
exert a constant pressure of 10 
grams/mm(?) throughout the 
range of jaw openings. Before 
each testing session, the cali- 
bration of the caliper was 
checked and recorded using a 
Lange calibration block at 
each 5mm interval from five 
through 50. Calipers were 
kept in use as long as they re- 
mained within ±lmm at each 
interval. No adjustments were 
made in readings to reflect 
such minor fluctuations in 
caliper performance. 

• Testing protocol — Procedures 
for identifying landmarks, 
marking the skinfold site, and 
taking the actual skinfold were 
comparable. 

• Checks on tester reliability — Staff 
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were extensively trained and 
the reliability of measure- 
ments establishei! both at 
training and under field con- 
ditions by comparing the test- 
er's measurements with those 
of a "standard." 

• Sample sizes — Both stuaies 
used valid national probability 
samples of children. The sam- 
ple sizes of six- to nine-year- 
olds for NHES II (N = 4,767) 
and NCYFS II (N = 4,380) 
were comparable. 

• Student participation — Both 
studies achieved 96 percent 
participation rates by chil- 
dren. 

There were two minor differ- 
ences between the NHES II and 
NCYFS II ir how skinfolds were 
taken or recorded. The first differ- 
ence was the number of measure- 
ments taken at each site. NHES II 
took only two mea rements at 
each site, with a third measurement 
taken to resolve discrepancies. In 
NCYFS II, three measurements 
were typically taken at each site. 
With the median store recorded. 
However, the three measurements 
in NCYFS II had to fall within 2mm 
of each other to be considered reli- 
able. If, after three measurements, 
the scores were not within 2mm, as 
occasionally happened with obese 
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children, up to seven measure- 
ments were taken at each site until 
three consecutive measurements 
fell within 2mm, with the median 
recorded. The second difference 
was that the NHES II recorded 
skinfold measurements to the 
nearest .5mm, whereas NCYFS II 
rounded to the nearest full 1mm. 
The procedures in NHES II and 
NCYFS II seem sufficiently com- 
parable to permit comparison of 
flndings. 

Reliability of measurements 

To be confident that any mea- 
sured differences in both mean and 
median skinfolds represent a real 
change, there must be reasonable 
assurances that data are both reli- 
able and accurate. Toward this end, 
data collection procedures in 
NCYFS II were comparable to 
those in the NCHS studies. Reliabil- 
ity of the tester's measurement 
technique was established both 
during training and under field 
conditions by measuring the consis- 
tency of measurements of testers 
against each other and in compari- 
son to a standard. 

Tester reliability was assessed by 
calculating correlations among 
scores and by examining differ- 
ences among means. The correla- 
tions provide assurance that all 
testers can consistently differ- 
entiate relative degrees of fatness 
among children. Differences be- 
tween means help to ensure that 
there are no systematic differences 
among testers in the amount of fat 
that they pinch and record. 

Interrater reliability at training. As a 
training exercise, all five te«^*.rs in- 
dependently took and recorded 
skinfolds on 17 children, aged six 
to nine. In addition, these mea- 
surements were taken by the indi- 
vidual who trained the testers and 
by a second individual, who later 
served as the "standard'' under 
field conditions. Correlations for 
the sum of skinfolds consistently 
exceeded .98. At individual sites, 
the correlations generally ex- 
ceeded .97, with no correlations fal- 
ling below .93. Compari.sons of the 
sum of skinfolds for the five lesters 
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against the trainer and against the 
standard suggest that, during train- 
ing, there was a tendency for field 
staff to underreport skinfold 
thicknesses. If anything, a conserva- 
tive effect was operating. 

Interrater reliability m the field. 
Under field conditions, each tester 
was retested by an individual serv- 
ing as the standard on 20 children, 
aged six to nine. Correlations be- 
tween the standard and each of the 
testers for sum of skinfolds was .99 
for four of the testers and .97 for 
the fifth tester. Correlations at in- 
dividual sites generally exceeded 
.97, and in only one instance did 
correlations fall as low as .93. The 
mean sum of three skinfolds for 
testers was +0.40 higher than for 
the standard. Taking into account 
possible variations in other factors, 
such as minor fluctuations in cali- 
bration of the calipers, these find- 
ings support the accuracy of the 
NCYFS II skinfold data. 

Tests of differences over time 

Two types of analyses were per- 
formed to determine whether skin- 
folds had changed over a period of 
slightly more than 20 years, from 
1963 to 1986. 

One-tailed t-tests of significance 
were performed for each age/sex 
combination for both the triceps 
and subscapular sites. Two differ- 
ent points in time were compared 
separately. This yielded 4 (ages) x 
2 (sexes) x 2 (skinfold sites) x 2 
(points in time) = 32 total compari- 
.sons. In addition to the t-tests, me- 
dian scores for each age/sex on 
both sites at two points in time were 
giaphically plotted. 

Triceps skinfold. Exhibit 1 shows 
the differences in mean triceps 
skinfolds for both boys and girls in 
NHES II vs. NCYFS II. In compar- 
ing the 1960s to the 1980s, the 
magnitude of difference is 1 .7 mm 
for six- and seven-year-olds and 2. 1 
mm for eight- and nine-year-olds. 
All eight differences are signifi- 
cantly different (p < .005). 

Subscapular skinfold. Exhibit 1 
also shows the differences in mean 
subscapular skinfold for both boys 
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and girls. As observed for the tri- 
ceps, the magnitude of difference 
between the 1960s and the 1980s is 
highly significant, averaging 1.7 
mm for six- and seven-year-olds 
and 2.3 mm for eight- and nine- 
year-olds (p < .005). 

Sum of skinfolds. Exhibit 2 graphi- 
cally represents differences in the 
sum of triceps and subscapular 
skinfold measurements for both 
boys and girls between two points 
in time. In comparing the 1960s 
and 1980s, there isa consistent shift 
in median sum of skinfolds. The 
lines describing the increases in 
body fatness are virtually parallel. 
It would appear that, over a 20- 
year period, there has been a gen- 
era! shift in body fatness among six- 
to nine-year-olds. These findings 
are consistent with findings of 
NCYFS I for 10- to 18-year-olds 
(Pate, Ross, Dotson, & Gilbert, 
1985). 

Comparisons with results of other 
research 

Gortmaker, et al. (1987), com- 
pared mean skinfolds, mean height 
and weight, and the 95th per- 
centiles for skinfolds and weight 



for six- to eleven-year-olds based 
on data collected by NCHS during 
the 1960s and 1970s. For children 
aged six to 1 1 years, mean triceps 
skinfolds increased 1.7 mm and 
mean weight increased 1.3 kg over 
a period of approximately 15 years 
from the 1960s to the 1970s. Even 
greater shifts occurred in the 95th 
percentiles for both skinfolds and 
weight (4.9 mm and 3.1 kg). These 
findings suggest that younger chil- 
dren in general are becoming fat- 
ter, with this increase accentuated 
among obese children. Relatively 
greater shifts in skinfolds than 
weight were attributed to possible 
but untested changes in fat distri- 
bution. 

Summary and conclusions 

Over a period of over 20 years, 
from the 1960s to the 1980s, there 
has been a systematic increase in 
skinfold thicknesses among six- to 
nine-year-old boys and girls alike. 
The lines describing the changes 
over time are virtually parallel. 
NCYFS II data need to be exam- 
ined further to determine whether 
the incidence and magnitude of 
obesity has continued to increase 



since the 1970s. Further research is 
also needed to corroborate find- 
ings with othc* measures of body 
composition (e.g.. Body Mass In- 
dex). Additionally, changes in ac- 
tivity levels and in nutritional in- 
take of children require careful 
study to determine changes of life- 
style associated v/ith increasing 
levels of body fatness. 
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The National Children and Youth Fitness Study ii 



What Is Going on in the Elementary 
Physical Education Program? 



James C. Ross □ Russell R. Pate □ Charles B. corbin 
Lisa A. Delpy □ Robert S. Cold 



What is the status of school physical education programs in grades 1 
through 4? This article describes the resources that schools are investing 
in physical education at the early elementary level and examines the 
extent to which physical education programs are health related. 



From a public health perspec- 
tive, the school plays a pivotal 
role in influencing physical 
fitness and exercise habits of our 
children. Virtually every child at- 
tends school, especially in the 
elementary years. Physical educa- 
tion, school-sponsored extracur- 
ricular physical activity programs, 
and even monitored recess time 
could be expected to contribute to 
the child's fitness and exercise 
habits. 

The 1980 government report, 
Promoting Health /Preventing Disease: 
Objectives for the Nation, acknowl- 
edged the important role schools 
play in promoting active lifestyles. 
The report set specific objectives 
for participation of children in 
daily physical education programs 
and in periodic physical fitness test- 
ing. 

The first National Children and 
Youth Fitness Study (NCYFS I 
1985) described the status of physi- 
cal education programs in grades 5 
through 12. But what aboul 
younger children? Are most of 
them enrolled in a physical educa- 
tion class? What percentage take it 




daily? How much actual activity 
time do students get in physical 
education? How much time do they 
spend with a physical education 
specialist versus a classroom 
teacher? Do schools hold physical 
education classes in a suitable phys- 
ical environment? What specific ac- 
tivities are offered most frequently 
in physical education class? Do 
schools periodically test the fitness 
of students? What do they test: 
health-related fitness or motor per- 
formance? Do most students re- 
ceive some form of recognition for 
being tested? Are parents in- 
formed of fitness test results? How- 
do school-sponsored extracurricu- 
lar activities and daily recess ti me fit 
into the picture? 

Survey questions on physical 
education 

The following were among the 
data collected from teachers of 
tested children: days per week 
children take physical education 
with a specialist; days per week w ith 
a classroom teacher; total days of 
physical education per week; cer- 
tifications held by those who teach 
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physical education; duration of the 
physical education class; actual 
time spent in physical activity; place 
in which physical education is held; 
five most frequent activities in 
physical education; types of fitness 
tests administered to students; per- 
centage of students recognized for 
participation in fitness testing; 
whether fitness test results are re- 
ported to parents; opinions of 
teat hers on why elementary school 
teachers do not do more fitness 
testing; types of school-sponsored 
sports teams or other extracurricu- 
lar physical activity programs; and, 
finally, number and duration of re- 
cess periods on the typical school 
day. In addition, the enrollment 
status of each c hild in physical edu- 
cation was determined. 

Physical education enrollment 

Nationally, 97.0 percent of stu- 
dents in grades 1 -4 are enrolled in a 
physical education program at 
school of some type or another 
(Exhibit I). Enrollment rates are 
uniformly high, with virtually no 
diffcrence.s among grades or be- 
tween boys and girls. Such pro- 
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grams take various forms, ranging 
from higlily structured programs 
to monitored free-play periods that 
are allowed to satisfy minimal phys- 
ical education requirements. 

Frequency of class meetings 

Educators have stressed the im- 
portance of frequent physical edu- 
cation classes, ?nd have strongly 
recommended daily meetings. One 
of the 1990 objectives for the na- 
tion is that 60 |>ercent of students 
will participate in daily physical 
education. A point of concern for 
elementary schools is the belief that 
physical education classes are not 
held with adequate frequency. 
NCYFS I showed that only 36.3 
percent of students in grades 5 
through 12 take physical education 
daily (Ross &: Gilbert, 1985). In fact, 
among first through fourth grad- 
ers, the situation is virtually identi- 
cal, with only 36.4 percent enrolled 
in daily physical education. 

The average frequency of physi- 
cal education for grades 1-4 is 3.1 
times per week vs. 3.6 weekly meet- 
ings for grades 5-12 (Ross 8c Gil- 
bert, 1985). Only 15.3 percent of 
students in grades 1 -4 uke physical 
education one day a week and 21.9 
percent take it two days a week. A 
narrow majority of students, or 
50.5 percent, take physical educa- 
tion three or more days per week. 
An additional 4.9 percent take 
physical education two days one 
week and three days the next (in an 
A/B schedule); 4.4 percent take 
physical education with some other 
frequency (Exhibit 2). 

Bi-modal distribution 

There appears to be a bi-mcxlal 
distribution in the frequency of 
physical education classes for stu- 
dents in grades 1-4. Those taking 
physical education only one or two 
days per week (37.2 percent) are 
balanced by those taking physical 
education daily (36.4 percent). 
Very iVw students take physical 
ediiratton with frequencies be- 
tween these extremes. 

The bi-modal distribution in 
grades 1-4 was also found in 
NCYFS I for grades 5 and 6, but 
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not for older students. Instead, in 
grades 9-12, the bi-modal distribu- 
tion is between students taking 
daily physical education and those 
not even enrolled (Ross &: Gilbert, 
1985). 

While nearly all first through 
fourth graders are enrolled in 
physical education, the frequency 
with which their physical education 
classes meet is highly variable. It 
appears that a two-class system has 
evolved in physical education. The 
"haves" have physical education 
five days a week; the "have nots" 
have physical education only one or 



two days a week. 

Physical activity time 

The average physical education 
class meets for 33.4 minutes, with 
second graders having the shortest 
classes (32.0 minutes) and fourth 
graders the longest (35.4 minutes). 
In a week, the average student in 
grades 1-4 spends 102.9 minutes in 
physical education, with a spread of 
approximately nine minutes 
among the grades. 

The actual amount of time that 
students spend in physical activity 
in the physical education class is 
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diffkuk to estimate. Teachers re- 
ported spending only about 10 
minutes per class on "housekeep- 
ing*** getting students to and from 
class, and instruction. The remain- 
ing 24 minutes could be spent in 
some form of physical activity. 
Though this seems plausible on a 
group basis, it does not tell us what 
is happening with individual chil- 
dren during this time. Are they all 
engaged in fairly continuous exer- 
cise, or do they spend much of this 
time standing and watching? Re- 
search by Parcel and others (1987) 
suggests that the average elemen- 
tary school student probably 
spends only two or three minutes in 
moderate to vigorous exercise in 
the average physical education 
class. 

Teacher credentials 

A second point of concern in 
elementary physical education is 
the belief that many students do 
not have the benefit of taking phys- 
ical education with a qualified spe- 
cialist. In fact. NCYFS II found 
that 83.1 percent of students in 
grades 1-4 take physical education 
at least one day a week with a spe- 
cialist. Over three-quarters (76.0%) 
nevrr see a classnK)m teacher for 
physical education. One in 10 take 
physical education from both a 



specialist and a classroom teacher. 

Approximately 79 percent of 
physical education class meetings 
are spent with a specialist. Approx- 
imately 2.3 days per week are spent 
with a specialist versus 0.8 days with 
a classroom teacher. There is a ten- 
dency for students in grades 1 and 
2 to spend slightly more physical 
education time nith a classroom 
teacher than students in grades 3 
and 4 (Exhibit 3). 

Though children have specialists 
for physical education, do these 
specialists hold a proper certifica- 
tion in the field? NCYFS 11 indi- 
cates that many physical education 
specialists, perhaps as many as one- 
third, do not hold a valid certifica- 
tion in physical education. In addi- 
tion, because certification re- 
quirements vary widely, it is not 
known what standards the two- 
thirds who arc certified avlually 
meet. 

Place for physical education 

A third point of coiiiern [s that, 
due to limited resources, many stu- 
dents may take physical education 
in physical surroundings thai are 
unsuited to the purpose, sue h as an 
auditorium or regular classroom 
In fact, according to NCVFS II, 
only 39.3 percent of Tirst through 
fourth graders typic ally take physi- 
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cal education in a gymnasium. The 
school grcjunds (52.4%) are by far 
the most common place for physi- 
cal education. Only 5.9 (percent of 
students take physical education in 
a cafeteria or multipurpose room, 
with 2.4 percent taking it in other 
places, such as an auditorium or a 
regular classrcK)m. Students typi- 
cally taking physical education on 
the school grounds have the benefit 
of 50 percent more class meetings per 
week (3.6) than those not taking 
physical education on the school 
grounds (2.4). Use of a gymnasium 
for physical education remains 
fairly stable over the four grades. 

It is interesting to speculate on 
why schools hold physical educa- 
tion on the school grounds rather 
than in a gymnasium. One hypoth- 
esis is that schools in temperate cli- 
mates choose to hold physical edu- 
cation outdoors. In fact, 78 percent 
of students attending school in 
temperate climates typically take 
physical education on the school 
grounds, but only 31 percent of 
students in nontemperate climates 
d'y so, A second hypothesis is that 
schools choose not to invest in re- 
sources such as specialists and 
gymnasiums. NC^YFS II shows that 
students who typically take physical 
education in a gymnasium see a 
dassrcHim teacher only 0.21 days 
per week, whereas those who lake it 
outside a gymnasium see a class- 
room teacher 1 .37 days per week. It 
appears that there isa K^ndency for 
some schools to invest in neither a 
specialist nor a gymnasium. 

Predominant class activities 

Teachers were asked to list the 
five physical education class ac- 
tivities which occupy the greatest 
amount of class lime over the 
sc hool year. Based on their an- 
swers, the rates to which children 
are exposed to a range of ac tiviiies 
have been icienlified. Because only 
the top five activities were re- 
(juested. the percent of children 
exposed to an activity is inevitably 
somewhat understated. However, 
the relative ranking of activities 
should not Ik* affected. 

Students in grades 1-4 are ex- 
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posed to a core set of physical edu- 
cation class activities. The five ac- 
tivities 'vith the highest exposure 
rates are movement experiences 
and body mechanics (43%), soccer 
(32%), jumping or skipping rope 
(26%), gymnastics (25%), and bas- 
ketball (21%). In addition, between 
15 and 20 percent of students are 
exposed to throwing and catching 
activities, calisthenics/exercises, 
rhythmic activities, kickball, relays, 
running, and baseball/softball. 

Not surprisingly, the relative 
rates of exposure to specific ac- 
tivities in physical education class 
vary from one grade to another. 
Thus, coming up with a list of 10 
lop activities for each grade re- 
quires a list of 18 activities (Exhibit 
4). 

Certain activities maintain their 
position in the top 10 throughout 
grades 1-4. For example, calis- 
thenics/exercises, gymnastics, 
jumping or skipping rope, relays, 
and rhythmic activities maintain a 



fairly constant exposure rate in the 
top 10 for at least three of the four 
grades. 

Some activities decline while 
others rise sharply in exposure 
rates over the four years. The rela- 
tive importance of low organized 
games, running/aerobic games, 
throwing and catching activities, 
and locomotor activities/basic skills 
declines as children grow older. In 
contrast, baseball/softball, basket- 
ball, football, kickball, soccer, vol- 
leyball, and track and field (not 
running) take on increasing impor- 
tance from grade to grade. 

The percentage of children ex- 
posed to specific physical ed ucatio.i 
activities changes dramatically over 
the four grades. First, a set of ac- 
tivities called movement experi- 
ences/body mechanics holds the 
number one exposure rate in 
grades 1 (42%) and 2 (36%). In 
grade 3, it holds onto the number 
two position (27%) but, by grade 4, 
it does not even rank in the top 10. 



Second, basketball enters the top 
10 for the first time in grade 3 with 
the number five ranking (25%) 
and, by grade 4, is ranked number 

2 (40%). Third, soccer enters the 
top 10 in grade 2 with the number 
seven ranking (21%), but leaps to 
the number one ranking in grades 

3 (43%) and 4 (54%). Thus, in 
grades 3 and 4, a sharp transition 
occurs, as physical education pro- 
grams embrace competitive team 
sports. 

It is entirely appropriate that, as 
children in the early elementary 
school grades develop greater at- 
tention spans, enhance their social 
skills, and mature physically, their 
likes and dislikeschange along with 
their aptitudes. Therefore, physi- 
cal education class offerings should 
change as well. Concern is justifi- 
able, however, about the sharp 
transition as early as grade 3 to- 
ward competitive team sports. One 
of the key assumptions in the Objec- 
tives for the Nation related to physical 
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education is that, ''school based 
programs will embrace activities 
which expand beyond competitive 
sports." NCYFS I found that pres- 
ent school physical education pro- 
grams in grades 5- 1 2 are n ^t geared 
to this goal (Ross & Gilbert, 1985). 
With the sharp transition toward 
competitive team sports, early 
elementary programs may also be 
moving in the wrong direction. 

Fitness testing 

Fitness testing serves several 
purposes including educating stu- 
dents about the \arious compo- 
nents of physical fitness, tracking 
changes in fitness levels over time, 
providing students, parents, and 
teachers with information concern- 
ing the fitness of children (includ- 
ing areas of need for fitness im- 
provement), providing a basis for 
the development of personal exer- 
cise programs, and motivating stu- 
dents to improve their fitness levels 
and exercise habits. One of the 
1990 objectives for the nation is 
that 70 percent of students will par- 
ticipate in periodic fitness testing. 

An important finding of NCYFS 
II is that elementary schools have 
not adopted physical fitness testing 
programs on a broad basis and, 
when they have, their programs 
have not been health related. This 
finding comes as no particular sur- 
prise because norms for children 
under age 10 have been available 
only since 1980 (AAHPERD, 
1980). However, the survey found 
that 49.7 percent of students in 
grades 1-4 attend schools that con- 
duct some type of p^eriodir fitness 
testing at their grade level. A much 
higher proportion of students in 
grades 3 (56.2%) and 4 (69.2%) are 
exposed to fitness testing programs 
than in grades 1 and 2 (37.7%). 

As expected, the six most fre- 
quently used test items, all with ex- 
posure rates of 60 percent or 
higher, are the standinglong jump, 
flexed-arm hang, pull-ups, sit-ups, 
dash, and shuttle run. All six items 
come from the old AAHPERD 
Youth Fitness Test ( VFT), which is 
primarily a test of motor perfor- 
mance (Hunsicker & Reiff, 1976). 
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Between 30 percent and 60 percent 
of students are exposed to a variety 
of other fitness tests, such as push- 
ups, chin-ups, Softball throw, and 
600-yard run. Test items more re- 
cently introduced in the 
AAHPERD Health Related Physi- 
cal Fitness Test (HRPFT) and with 
lower exposure rates include a sit- 
and-reach test (26.7%), mile walk/ 
run (17.6%), and skinfolds (8.7%). 
The most frequently used test item 
is the sit-up test, which is the one 
item included in both the YFT and 
HRPFT. 

Why is there not more fitness 
testing in elementary schools? This 
question was posed to the teachers 
of students participating in NCYFS 
II. The most frequent expla- 
nations, in declining rank order, 
were as follows: "There isn't 
enough class time" (82%); **the 
classes are too big" (51.5%); 
"teachers don't know how to ad- 
minister certain tests" (4 1 .4%); "the 
mandated curriculum doesn't in- 
clude testing" (38.1%), "the main 
interest is movement education, 
not fitness or sports skills" (34.5%), 
"teachers don't like the available 
tests" (24.4%), and "teachers don't 
like to encourage competition 
among the children" (21.8%). Few- 
teachers said that testing |>osed an 
unacceptable risk of injury, chil- 
dren did not like being tested, the 
school did not allow it, testing was 
irrelevant in a nongraded pro- 
gram, or parents were opposed to 
testing. 

Even more interesting arc the 
differences in response pattern^ 
between teachers who test and 
those who do not. Teachers who do 
not test offered four reasons with 
significantly greater frequency 
than those who do (p < .005 in a 
two-tailed t-test). Nontesting 
teachers claim that there is not 
enough dass time for testing, the 
classes are too big, many teachers 
do not know how to administer cer- 
tain tests, and many teachers do not 
like the available tests. Two 
additional reasons were offerc<i by 
nontesting teachers with signifi- 
cantly greater frequency (p.< .02): 
risk of injury is t<M> great and test- 
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ing is irrelevant in a mmgraded 
course. 

Based on NCYFS II, one can see 
that the majority of children in 
grades 1-4 are not involved in a 
comprehensive, well-planned fit- 
ness testing program. Few pro- 
grams test children for those aspects 
of physical fitness that are of widest 
concern to adults. I n large part, this 
nr ay be because teachers do not like 
the traditi<^nal tests of motor per- 
formance but are not familiar with 
or do not know how to administer 
newer fitness tests. 

Reporting fitness test results 

It is generally acknowledged that 
many children and youth are less fit 
than they might be. In the attempt 
to improve fitness levels, it has been 
suggested that students be re- 
warded for their fitness ac- 
complishments. Such rewards, it is 
argued, will motivate them to try to 
improve their performance on fit- 
ness tests. NCYFS II indicates that 
reward systems vary widely and do 
not appear to be well thought out. 
Slightly less than one-half of stu- 
dents (49.5% in grades 1-4) who 
attend schools that conduct fitness 
testing programs receive recogni- 
tion for test performance. Because 
less than one-half of all children 
have the opportunity to take fitness 
tests, somewhat less than one-quar- 
ter of children are rewarded. Less 
than one-quarter (23.2%) of stu- 
dents attend schools that test but 
recognize no one; 39.8 {>ercent at- 
tend schools that test and recognize 
everyone. The profK>rtion of stu- 
dents who arc recognized seems to 
decline from grade to grade. How- 
ever, this is primarily because 
s( h<M)ls typically recognize 100 per- 
cent of first and second graders. 
Excluding schools that recognize 
everyone, the recognition rate is 
fairly constant from grade-to- 
grade. 

The principal methcni of refxirt- 
ing fitness test results to parents is 
the c hild's report card. The parents 
of three of five students attending 
schcK)ls that test fitness (about 29% 
of all c hildren) receive some type of 
report of their child's fitness 
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(grades 1-4). 

Parents are interested in the 
health and fitness of their children, 
yet too few parents receive feed- 
back of test results. If fitness is 
going to be improved among 
American youth, it can be argued 
that parents must aid in the process 
by encouraging out-of-school exer- 
cise. Fitness test results, if available, 
could provide parents with infor- 
mation which may stimulate them 
to encourage activity for th eir chil- 
dren. Further, it has been argued 
that rewards for fitness perfor- 
mances can motivate children to 
become involved in out-of-school 
activities. If this is true, a more sys- 
tematic and well-thought-out sys- 
tem of rewarding children should 
be considered for our youth. 

Recess time 

Recess time provides a break to 
both students and teachers. Per- 
haps inappropriately, it is often 
viewed as a supplement to physical 
education. Therefore, it is impor- 
tant to know how much recess time 
children are receiving. 

The average student in grades 
1-4 receives 1.48 recesses in a day 
with the average recess lasting 
18.32 minutes. The average daily 
recess time totals 30.1 minutes and 
is fairly constant across the four 
grades. The importance of recess 
time becomes clear when it is re- 



called that ihe average student takes 
only 3.1 physical education classes 
per week for approximately 35 
minutes. Nearly as much time is 
spent in recess daily. 

Based on NCYFS II, there is a 
strong negative relationship 
(R = -.21; p<.001) between 
daily recess time and weekly physi- 
cal education time. This suggests 
that schools use recess to compen- 
sate for inadequate physical educa- 
tion programs. It also suggests that 
schools are typically willing to give 
just so much time to physical activ- 
ity. Children who take a daily phys- 
ical education class are thought not 
to need or be entitled to as much 
recess time. However, children 
need both structured lime in physi- 
cal education and discretionary 
time at recess. Recess can be pre- 
sumed to contribute in important 
ways to the child's physical and 
mental well-being. Recess should 
not substitute for physical educa- 
tion nor should physical education 
substitute for recess. 

Sports teams and extracurricular 
activities 

Sports teams and extracurricular 
physical activities give students the 
opportunity for additional exer- 
cise, including the prospect of 
competition. If such programs en- 
courage participation by students 
of widely varying skill levels, they 



can make an important contribu- 
tion to the fitness of children. 

Only 18.9 percent of students in 
grades 1-4 have the opportunity to 
participate in sports teams or ex- 
tracurricular physical activities. 
The lowest opportunity is at grade 
2 (10.2%) and the greatest oppor- 
tunity comes in grade 4 (34.2%). 
The average number of different 
options in schools offering team 
sports and extracurricular physical 
activities is 1 .72, ranging from a low 
of 1.2 in grade 2 to 2.17 in grade 4. 

The most frequently offered 
sports an I extracurricular physical 
activities, in declining rank order, 
are basketball,jumping or skipping 
rope, soccer, and games (un- 
specified). Tied for the fifth rank 
are baseball/softball, folk/square/ 
ballroom dance, gymnastics, and 
track and field (not running). 

Like the activities in physical 
education, extracurricular offer- 
ings also change from one grade to 
another (Exhibit 5). In grades 1 
and 2, the top activities, in declin- 
ing rank order, are jumping or 
skipping rope, rollerskating, games 
(unspecified), and soccer. Basket- 
ball enters the picture in grade 2 in 
a tie with soccer. Priorities begin to 
shift in grade 3, when basketball 
jumps from the number four rank 
(1%) to the number one position 
(7%), which it retains in grade 4 
(19%), Jumping or skipping rope 



Exhibits. IMcandPtrciMnaportHgTopSMoctFrvqi^ 

Ejrtnwunkuiar Physical ActtvHftaa, By Qfadt 

Qrades 

12 3 4 



Phyaicfll AcMty 


Rank 


% 


Rank 


% 


Rank 


% 


Rank 


% 
















3 


.05 








4 


xn 


1 


.07 


1 


.19 


^ol^SQUM/Brikoofn Oano9 










4 


.03 




• 




2 


.02 


2 


.02 


5 


.02 




















3 


.05 


Junnpinfl or SMpping Ropo 


1 


.06 


1 


.06 


2 


.04 


3 


.05 




2 


.02 


2 


.02 


5 


.02 








4 


.01 


4 


.01 


2 


.04 


2 


.11 


Tia* MtffWd (not nmring) 










5 


.02 






MiiflMiiiirtttd iM in MM* n piff 


Niiwd, bill cSd not #niir itM 


tlopSlorag 




iMinwkadt 


wNhadM 


h(— )wan 


1 not p^ffOfTM 


idbya 



JOPERD^Nov«mtMr-0«oefnb«r 1967—83 



maintains the same approximate 
exposure rate during all four years, 
but declines in rank, as competitive 
sports are gradually introduced. 
Soccer, like basketball, rises from 
the number four rank in grades 1 
and 2 to the number two slot in 
both grades 3 (4%) and 4 (11%). 
Gymnastics also enters the picture 
in grade 4, vying with jumping or 
skipping rope for the third rank 
(5%). 

Sumnuuy and conclusions 

Major questioiis to be answered 
in NCYFS II included: (1) HOW 
MUCH physical education do our 
children receive?; (2) WHO teaches 
physical education?; (3) WHERE 
are physical education clasres con- 
ducted?; and (4) WHAT actually 
goes on in physical education 
classes? 

How much physical education do 
our children receive? While it was 
expected that most students would 
receive physical education of some 
type in grades 1-4, it came as a 
pleasant surprise that the 97 per- 
cent enrolled in physical education 
attend class an average of 3. 1 times 
weekly, with 36.4 percent attend- 
ing classes daily. However, it ap- 
pears that a two-class system has 
evolved at the early elementary 
school level. The "haves" take physi- 
cal education daily; the "have nots" 
(37.2%) take physical education 
only one or two days per week. 

It is also interesting that how 
much physical education a child re- 
ceives is inversely related to the 
amount of recess received. Chil- 
dren need discretionary time just as 
they have a need for physical edu 
cation instructional time. Recess 
periods may be used to supple- 
ment, but not substitute for, struc- 
tured physical education. Nor 
should physical education time be 
allowed to replace recess time. 

Evidence from this survey sug- 
gests that regular exercise can be 
increased among many children 
through an increase in extracur- 
ricular activities. More opportuni- 
ties for those in the lower grade 
levels may be necessary. 

Who teaches physical education? 
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The fact that a high proportion of 
physical education classes are taught 
by specialists (79%) was also a sur- 
prise. However, this finding alone 
distorts the picture because many 
specialists, perhaps as many as 
one-third, do not hold valid certifi- 
cation in physical education. 
Further, there is some question as 
to the extensiveness of the qualifi- 
cations of those who hold certifica- 
tion in physical education. There is 
cause for concern that some schools 
do not make the investment 
needed to hire a certified physical 
education specialist. 

Where is physical education 
taught? In a majority of cases, it is 
not in a gymnasium, in more tem- 
perate climates, the outdoors may be 
the most suitable location for many 
activities. Still, there is concern that 
more than a few schools not provid- 
ing specialized physical education 
teachers appear to be also unwilling 
or unable to support adequate 
teaching facilities. 

What do children do in physical 
education? Results indicate that, 
from grade 1 to grade 4, a marked 
transition occurs in the activities 
conducted in physical education 
classes. The emphasis changes 
from movement education to fit- 
ness activities and sports skills. The 
dramatic shift toward team sports 
as early as grades 3 and 4 gives 
cause for concern. One of the key 
assumptions in ObjecUves for the Na- 
tion related to school physical edu- 
cation is that, "school-based pro- 
grams will embrace activities which 
expand beyond competitive 
sports." Both the results of NCYFS 
I, and this study (NCYFS II), indi- 
cate that this important national 
goal is not being met. 

There is little doubt that if the 
goals for the nation are to be met, 
action must be taken to improve the 
amount of time spent in physical 
education, to ensure that students 
are receivinginstruction from qual- 
ified teachers, and to improve the 
facilities for these imjjortant educa- 
tional programs. All of these are 
factors largely beyond the direct 
control of physical educators. 

However, NCYFS II data do 
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highlight several factors about 
which professional physical educa- 
tors can do something. First, they 
can commit themselves to the Objec- 
tives for the Nation, which focus on 
health and fitness for all youth. 
Second, they can select activities 
which are appropriate for the age 
level of children and consistent 
with the stated health goals for the 
nation. Third, they can make ef- 
forts to design class experiences 
which make the most of the limited 
time now available for physical 
education. Finally, professional 
physical educators can adopt fit- 
ness testing programs which are 
consistent with developmental 
needs of students, promote lifetime 
exercise, motivate children to per- 
form regular exercise, and keep 
parents aware of the fitness and 
exercise needs of their children. 
These efforts will make the most of 
the physical education experience 
and could promote active lifestyles 
beyond the boundaries of the 
school. 
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There Is a strong correlation between exercise habits of parents and 
those of their children. 



While the contribution of 
the school to a child's 
exercise habits is impor- 
tant, the role of family and com- 
munity in providing models and 
opportunities for exercise should 
not be overlooked. Among chil- 
dren under age 10, home and 
community exert powerful influ- 
ences in all phases of life, including 
exercise habits. The 1980 govern- 
ment report. Promoting Health/ 
Preventing Disease: Objectives for the 
Nation, recognized the importance 
of a variety of sources of physical 
activity other than schools by set- 
ting as an objective that, "By 1990, 
data should be available for regular 
monitoring of national trends and 
patterns of participation in physical 
activity, including participation in 
public recreation programs in 
community facilities. (U.S. De- 
partment of Health and Hum'^n 
Services, 1980). 

The National Children and 
Youth Fitness Study II (NCYFS II) 
sought to answer a number of ques- 
tions about the physical activity pat- 
terns of early elementary school 
children in the context of home 
and community, such as: Do par- 
ents rate the overall activity levels 
of their children as somewhat 
sedentary, as media pundits sug- 
gest? How do teachers rate the rela- 
tive activity levels of boys and girls? 



How much television do children 
actually watch, both on school days 
and on weekends? Are the children 
who watch a lot of television, in fact, 
the more sedentary ones? What 
percentage of children make use of 
community organizations — such as 
s{>orts teams, YMCA's, and parks 
and recreation programs — as 
sources of exercise? In what types 
of physical activities do children 
engage through such organiza- 
tions? 

NCYFS II also posed several 
questionsabout the parents of early 
elementary school children, such 
as: How often do the parents en- 
gage in moderate to vigorous exer- 
cise? How do parents view their 
own overall activity levels? How 
frequently do parents spend just 20 
minutes exercising with their chil- 
dren? What relationship is there 
between exercise habits of the par- 
ents and those of the children? 

Survey questions about physical 
activity patterns 

A physical activities survey ad- 
ministered to the parents of chil- 
dren participating in NCYFS II 
gathered the following data: the 
parent's rating of the child's physi- 
cal activity level versus same-sex 
peers; number of hours of televi- 
sion watched by the child (on sch(K)l 
days, on weekends); community 
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organizations through which the 
child engaged in physical activity at 
least three times in the past year 
(check off); the child's five most 
frequent physical activities in these 
organizations; number of days per 
week each parent obtains exercise 
that causes rapid breathing and a 
fast heart beat for 30 continuous 
minutes or more; each parent's rat- 
ing of his or her own physical activ- 
ity level; and the number of days 
per week that each parent exercises 
with the child for 20 minutes or 
more. In addition, teachers rated 
the physical activity level of each 
child relative to class members. 

Activity levels of children 

It is a common perception that 
children are becoming more seden- 
tary, due to a variety of basic life- 
style changes. Do parents think that 
their children are underactive? Do 
teachers think that their students 
tend to be sedentary? 

To answer these questions, both 
parents and teachers were asked to 
rate the child's overall physical ac- 
tivity level on a 5-point scale, with 
**3" representing the **average" 
child of the same age and sex, "5" a 
child who is a lot less physically ac- 
tive than most, and " 1 " a child who 
is a lot more physically active than 
most. Ratings of "4'' and "2" repre- 
sented children who were per- 
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ceived as a little less and more active 
than most respectively. 

Prior research provided no clear 
set of expectations for how parents 
and teachers would rate the activity 
levels of children. Other studies 
have shown that the overwhelming 
majority of adults rate themselves 
as average or above average (U.S. 
Department of Health and Human 
Services, 1985); parents and 
teachers might be expected to do 
the same in rating the children. It 
also seemed reasonable that par- 
ents and teachers of young chil- 
dren might think of them as over- 
active, in the sense of being difficult 
to control. At the same time, with 
all the media attention on the 
sedentary ways of America's youth, 
it seemed plausible that adults 
might acquiesce by rating the chil- 
dren as sedenUry. 

Exhibit 2 



The ratings of the children look 
very similar to the self-ratings of 
adults found in prior studies (U.S. 
Department of Health and Human 
Services, 1985). Parents rate 50.3 
percent of their childi*?'i as aver- 
age, 39.7 percent as above average, 
and only 10.1 percent as below av- 
erage. Teachers rate 42.1 percent 
of their students as average, 35.9 
percent as above average, and 22.0 
percent as below average (Exhibit 
1). The average activity level rat- 
ings were 2.59 by parents vs. 2.78 
by teachers. 

Parents and teachers seem to dis- 
agree in how they see the differ- 
ences between boys and girls. Par- 
ents view boys as slightly more 
physically active than girls, giving 
an average score of 2.53 to boys vs. 
2 66 for girls. The teachers gave 
the boys an average rating of 2.56, 
Changes In U»a of Community Organizatlonft 



which is virtually identical to the 
rating of 2.53 given by the parents. 
However, the average teacher rat- 
ing of the girls was 3.01, almost a 
perfect **average" score. This score 
is dramatically different from the 
teacher rating of 2.53 for boys and 
from the parent rating of 2.66 for 
girls (p < .001 in a two-tailed t-test). 
One possible explanation is that 
parents compared their children to 
peers of the same age/sex, but 
teachers pooled boys and girls in 
rating their students. There are no 
consistent patterns in changes from 
grade to grade in activity level rat- 
ings. 

Do parents and teachers define 
"physically active" in the same way? 
Are they measuring the same be- 
havior? The correlation between 
parent and teacher activity level 
ratings is rather strong (R= +0.23; 
p < .001). However, it seems that 
parents and teachers may use 
somewhat different criteria to as- 
sess activity level. It also seems 
likely that children display differ- 
ent behaviors for parents versus 
teachers in the home and school 
settings. Several low ordei, but 
statistically significant correlations 
between the activity level ratings 
by Grade 




■ Grade 1 
g9l Grade 2 
E2D Grade 3 
O Grade 4 



P»1(t/RMrMtfon 
^ ^ JlP&V>fHomrbm'09omrbm 1987 



PtaOM of Worship Sports TMnWUaguM YMCA/YWCA Private Clubs/Spas 



Scouts 



Four H/FarmCkibt 

NCYFS-38 



3y 



and other variables suggest some of 
the sources of difference. Both 
parent and teacher ratings reflect 
such factors as the child's participa- 
tion in physical activity through 
community organizations, espe- 
cially participation in organized 
sports. The parent activity rating 
also seems to account for the child's 
television watching time, number 
of days per week that mother and 
father exercise, and days per week 
that parents exercise with the child. 
The teacher's activity rating is not 
differentiated by any individual 
level variables, but seems related to 
several aspects of the school's over- 
all physical activity program. 
Therefore, it seems that parents 
and teachers are, in fact, taking dif- 
ferent factors into account, but that 
they may also see different behav- 
iors. 

Television watching 

Spending a lot of time in televi- 
sion watching has come to be asso- 
ciated with a sedentary lifestyle. 
Widely<ited reports allege that the 
amount of time children spend in 
front of a television has increased 
o-'^'r the past decade. The National 
Assessment of Educational Pro- 
gress (NAEP), which has tracked 
television watching among chil- 
dren in grades 4, 8, and 11 for 15 
years, indicates that 32 percent of 
fourth graders report watching six 
or more hours of television daily. 
NAEF also indicates that television 
watching is highest at grade 4, and 
progressively lower in grades 8 and 
1 1 (Anderson, Mead &: Sullivan, 
1986). 

Recognizing that NAEP ad- 
dressed its questions directly to 
students, information was sought 
on the child's television watching 
directly from parents. Attemots 
were also made to differentiate be- 
tween hours spent in television 
watching on school days versus 
weekend days. In all other ways, 
the question about television watch- 
ing was identical to the NAEP ques- 
tion. 

The results call into question 
how much anyone really knows 
al^ut children's television watch- 
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ing behavior. For fourth graders, 
NAEP indicates that 32 percent 
watch zero to two hours of televi- 
sion daily, 38 percent watch three 
to five hours, and 30 percent watch 
six or more hours (Anderson, 
Mead &: Sullivan, 1986). In NCYFS 
II, 69.3 percent of fourth graders 
watch zero to two hours on school 
days, 27.1 percent watch three to 
five hours, and 3.6 percent watch 



six or more hours. On weekends, 
25.3 percent of NCYFS II fourth 
graders watch zero to two hours, 
63 3 percent watch three to five 
hours, and 1 1.3 percent watch six 
or more hours. The differences be- 
tween NAEP and NCYFS II are 
difficult to reconcile. 

For children in grades 1-4, 
NCYFS II indicates that, on school 
days, 72.3 percent watch zero to 
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iwo hours of television, 27.0 per- 
cent watch three to five hours, and 
only 0.7 percent watch six hours or 
more. On weekends, 28.3 percent 
of first through fourth graders 
watch zero to two Lours of televi- 
sion daily, 6 1 .0 percent watch three 
to five hours, and 10.8 percent 
watcn six or more hours. They 
watch an average of two hours and 
two minutes (2:02) on school days 
versus 3:26 on weekends. On the 
average, boys watch slightly more 
television than girls, both on school 
days (2:04 vs. 2:00) and on 
weekend days (3:28 vs. 3:24). On 
school days, television watching 
time »nrreases by grade, for boys 
f-om 2:01 to 2:07 and for girls 
from 1:53 to 2:08. On weekend 
days, television watching time in- 
creases for boys from 3:15 to 3:33 
and for girls from 3:13 to 3:33. 
Thus, any differences in television 
watching behavior between boys 
and girls seem to be erased by 
grade 4. 

Whom do you believe? NCYFS II 
findings more closely resemble 
those from a Michigan study of 
time use in which the child (with a 
parent's help, if under age nine) 
kept a detailed diary of daily ac- 
tivities (Timmer, Eccles &: O'Brien, 
1983). In the nine to 11 year old 
Michigan group, which is compa- 
rable to our fourth graders, school 
day television watching time (2:26) 



was slightly higher than in NCYFS 
II (2:08). However, the weekend 
television watching lime in Michi- 
gan (3:05) was somewhat lower 
than in NCYFS II (3:33). This sug- 
gests that estimates of television 
watching are highly dependent 
upon the context in which the ques- 
tion is asked. It seems possible that 
current media reports on television 
watching may be exaggerated. 

What does it all mean? The 
amount of time a child spends in 
watching television seems to be re- 
lated to how active the child is. The 
less television a child watches, the 
higher the parent's rating of the 
child's physical activity level, as 
mentioned above. In addition, the 
less television a child watches, the 
more likely the child is to be in- 
volved in organized sports and a 
variety of other activities through 
community organizations (such as 
sports leagues, YMCA's, private 
clubs, and scouts). Thus, television 
watching is an important indicator 
of how physically active our chil- 
dren are. 

Community organizations 

Community organizations pro- 
vide the opportunity for participa- 
tion in organized sports as well as a 
wide range of other physical activ- 
ity progiams. Only 15.7 percent of 
first through fourth graders did 
not participate in the physical activ- 



ity program of at least one commu- 
nity organization. In the course of a 
year, 36.0 percent participate in 
physical activity through one com- 
munity organization, 27.6 percent 
through two, and 20.6 percent 
through three or more. The aver- 
age student engages in physical ac- 
tivity through 1.61 community or- 
ganizations, with boys ( 1 .65) having 
a slight edge over girls (1.56). The 
average number of community or- 
ganizations providing physical ac- 
tivity increases from first (1.43) 
through fourth (1.78) grade. In 
first grade, girls participate in phys- 
ical activity through slightly more 
community organizations (1.46) 
than boys ( 1 .4 1 ); however, by grade 
4, boys participate in substantially 
more community organizations 
(1.93) than girls (1.62). 

Parks and recreation. Public parks 
and recreation department pro- 
grams attract two out of three first 
through fourth graders (65.3%). 
Such programs are most often used 
by first and second graders (69.4%) 
and less frequently used by third 
and fourth graders (60.8%) (Exhi- 
bit 1). Utilization rates are virtually 
identical for boys and girls. 

Sports leagues and teams. Com- 
munity-based sports leagues and 
teams provide exercise opportuni- 
ties for 31.9 percent of children in 
grades 1-4. At least twice as many 
boys (42.4%) as girls (20.4%) partic- 
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ipa;e in such programs. Parlicipa- 
lion in sports teams and leagues in- 
creases twofold from first grade 
(19-7%) through fourth grade 
(41.4%). The difference in partici- 
pation rates between boys and girls 
is lowest in absolute terms but 
greatest in relative terms in grade I 
(27.8 vs. 10.2%). After grade I, as 
overall participation rates increase, 
the difference in participation rates 
between boys and girls remains ap- 
proximately 24 percentage points. 
By grade 4, 53.1 percent of boys 
but only 29.4 percent of girls partic- 
ipate in a sports team or league. 

Churches. Churches and other 
places of worship provide an op- 
portunity for physical activity for 
24.2 percent of children in grades 
1-4, with very little difference be- 
tween boys (23.0%) and girls 
(25,5%). Use of churches for physi- 
cal activity remains virtually con- 
stant from grade I (24.7%) 
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through grade 4 (25.8%). Only in 
grade I is there a significant differ- 
ence between boys (21.6%) and 
girls (28.4%). 

YMCA's and YWCA's. Ys of vari- 
ous types provide exercise oppor- 
tunities for 13.9 percent of chil- 
dren in first through fourth grade. 
Boys (14.5%) are slightly more 
likely than girls (13.4%) to partici- 
pate in an exercise program at a Y. 
Utilization rates remain constant 
from first (13.5%) through fourth 
(14.3%) grades. By grades 3 and 4, 
boys have a slight edge over girls in 
utilization rate of approximately 2 
percentage points. 

Clubs and spas. Various health 
clubs and private spas provide a set- 
ting for physical activity for 18.9 
percent of children. Girls (22.9%) 
are much more likely to patronize 
such organizations than are boys 
(15.3%). There is no consistent 
variation in use from grade to 
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17.2% 13.1% 
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grade. However, the spread be- 
tween boys and girls gradually de- 
creases from 10 percentage points 
in grades 1 and 2 to less than two 
percentage points in grade 4. 

Scouts. Brownies. Cub Scouts, 
and other scouting groups attract 
14.6 percent of youngsters in this 
age group. Girls have a decided 
edge over boys, with only 1 1 ,7 per- 
cent of boys participating in physi- 
cal activity through scouting 
groups compared to 17.7 percent 
of girls. Utilization increases 
gradually from 5.6 percent in 
grade 1 to 21 .4 percent in grade 4. 
Ihe relative spread between boys 
and girls is wide in grade 1 (2.2 vs. 
9.6% ), grade 2 (8.9 vs. 2 1 . 1 %). and 
grade 3 (12.2 vs. 22.7%). By grade 
4, the boys (25.0%) overtake the 
girls (17.8%). 

Farm ^lubs. Four-H and other 
farm clubs provide opportunities 
for exercise for 2.1 percent of first 
through fourth grade rs, with more 
girls (2.7%) than boys (1.6%) using 
them. Utilization lutes increase 
from I percent or less in gi ades 1 
and 2 to 4.r percent in grade 4. 
More girls participate in Four-H 
and other fame lubs at eac h grade, 
with only 2.9 percent of hnys com- 
pared to 5.8 percent of girls partic- 
ipating by grade 4. 
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Predofninant physical activities in 
community organizations 

Under the auspices of commu- 
nity organizations, children have a 
range of options for physical activ- 
ity. Some of these mirror those 
available in a school setting, but 
many are unlikely to occur in a 
school. Some activities are done with 
equal frequency by both boys and 
girls, while others are done more 
frequently by one or the other. 
Some activities continue to be per- 
formed as children grow older, 
while others decline or rise in pre- 
dominance. 

Parents were asked to list the 
types of exercise or physical activity 
in which the child participated over 
the past year from any of the com- 
munity organizations listed above. 
Parents could list up to five ac- 
tivities. From answers to this ques- 
tion, the five activities most fre- 
quently performed in community 
organizations by first through 
fourth graders, in declining rank, 
are: swimming, racing/sprinting, 
baseball/softball, bicycling, and 
soccer. The next 1 1 most popular 
activities, again in descending or- 
der, are: playing on a playground, 
climbing ropes/monkey bars/trees, 
locomotor activities and skills (such 
asjumping and hopping), walking, 
hiking/backpacking, gymnastics, 
playing (unspecified), basketball, 
calisthenics/exercises, football, and 
rollerskating. 

Several activities maintain their 
position among the top 10 over the 
four-year span. Swimming, rac- 
ing/sprinting, and bike riding stay 
in the top five for both boys and 
girls at each of these grades (Exhib- 
its 3 and 4). Soccer retains its fourth 
rank among boys. Walking and 
gymnastics retain the fifth and 
seventh ranks respectively among 
girls. 

A number of activities move up 
in importance as children grow 
older. For boys, baseball/softball 
moves from the seventh to the third 
rank between grades I and 4; for 
girls, it breaks into the top 10 in 
third grade and holds the fourth 
rank in grade 4. Basketball enters 
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the top 10 for boys in grade 2 and 
holds the fifth rank by grade 4; for 
girls, it never breaks into the top 10. 
Football achieves the top 10 for 
boys in grade 3, holding the 
seventh rank in grade 4; football 
never enters the top 10 for girls. 
Hiking/backpacking makes the top 
10 for boys and girls in third and 
fourth grades respectively; by 
grade 4, it ranks eighth among boys 
and fifth among girls. Soccer par- 
ticipation by girls increases gradu- 
ally, but does not break the top 10 
until grade 4. 

Other activities naturally decline 
in importance. Climbing ropes/ 
trees/monkey bars is in the top 10 
for first and second grade boys and 
girls, but then drops out. Similarly, 
locomotor activities/basic skills 
drops out of the picture by third 
grade. Playground play gradually 
declines in importance, but stays in 
the top 10 list until third grade for 
boys and for all four years for girls. 
T-ball drops off the list for boys 
after grade 2 but never makes the 
top 10 for girls. 

In addition, a number of ac- 
tivities appear in the top 1 0 list only 
sporadically. Calisthenics/exercises 
and playing (unspecified) occa- 
sionally break into the top ten for 
both boys and girls. Ballet/jazz/ 
modern dance, other dance, jump- 
ing or skipping rope, and roller- 
skating can intermittently be found 
in the top 10 for girls. Walking ap- 
pears in the top 10 for boys at two 
grade levels. 

Physiral activity among parents 

Exercise habits parents can be 
expected to affect children 
through a modeling effect or other 
means. Therefore, attempting to 
understand the exercise habits of 
parents is g«^rmane to a discussion 
of physical artivity in first through 
f')urth graders. 

Estimating physical activity levels 
and the frequency of appropriate 
physical activity among adults is 
important from a public health 
perspective. The Ohjertwes for the 
Nation set specific goals for exerci.se 
participation by adults. As noted 
above, adults tend to view them- 
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selves as somewhat more active 
than average. Efforts to determine 
the percentage of adults participat- 
ing in continuous, moderate to vig- 
orous physical activity (MVPA) 
have produced varied results, 
largely as a function of method. 
The best available estimates indi- 
cate that only 7.8 percent of adults 
participate in MVPA for 20 con- 
tiruous minutes or more at least 3 
days per week, which is an often- 
cited criterion for appropriate 
physical activity (Caspersen, Chris- 
tenson &: Pollard, 1986). 

Parents were asked to rate their 
own activity levels relative to peers 
of the same age /sex. They were also 
asked to report the number of days 
i n a typical wee k on which they '*get 
exercise that causes rapid breath- 
ing and a fast heart beat for 30 con- 
tinuous minutes or more." 

The results for self-rated activity 
level closely resemble the teacher 
ratings of students. The average 
mother scored an almost perfect 
"average" score of 2.97 on a five- 
point scale; in contrast, the average 
father scored a 2.66. For mothers, 

30.0 percent were above average, 
43.8 percent were average, and 
26.2 percent rated below average. 
Among fathers, 44.0 percent were 
above average, 36.0 percent rated 
average, and 13.1 percent were 
below average (Exhibit 4). These 
icsults are consistent with prior re- 
search on adults (U.S. Department 
of Health and Human Services, 
1980). 

Self-reported participation in 
MVPA cannot readily be compared 
to other research, because cur 
population is limited to parents of 
first through fourth graders. 
Therefore, it is a relatively young 
group, presumably more active 
than adults in general. NCYFS II 
indicates that 42.1 percent of 
mothers and 48.0 percent of 
fathers of children in grades I -4 do 
not participate in MVPA in the typ- 
ical week. Among mothers, 13.2 
percent exen ise one day per week, 

16.1 percent exen ise two days per 
week, and 28.6 percent meet the 
criterion for appropriate physical 
activity by exercising three or more 

NCYFS— 42 



days per veek. Among fathers, 
10.7 percent exercise one day per 
week, 11.4 percent exercise two 
days per week, and 29 9 percent 
exercise three or more days per 
week. The average mother exer- 
cises 1 .59 days per week versus 1 .65 
days per week for the average 
father. 

The frequency of parental exer- 
cise may be related to the age and 
sex of the child. The exercise fre- 
quency of mothers is higher if she 
has a girl rather than a boy in first 
grade ^p < .001 in a two-tailed 
t-test); however, by third grade, 
these differences have evened out. 
In general, the frequency with 
which mothers exercise appears to 
be unrelated to the sex of the child. 
Not surprisingly, fathers generally 
appear to exercise more frequently 



if there is a young boy in the family. 
This difference (1.60 vs. 1.69 days 
weekly) approaches statistical sig- 
nificance (p < .06). The difference 
is greatest in fourth grade, when 
fathers who have a boy exercise 
1.67 days per week while fathers 
with girls exercise only 1.4 days per 
week. A limitation of NCYFS II is 
that data * ere not collected on sib- 
lings; therefore, their impact on 
the exercise patterns of the chil- 
dren and parents cannot be exam- 
ined. 

Parental exercise with children 

The frequency with which 
mothers and fathers exercise with 
their children can be presumed to 
communicate to the child some- 
thing about the parental value as- 
sociated with exercise. As a result, it 



could contribute to the child's im- 
mediate physical activity level and 
long-term adherence to exercise 
programs. 

Parents were asked on how many 
days in a typical week they exercise 
with the child for 20 minutes or 
more. It was disappointing but not 
surprising that 58.1 percent of 
mothers and 61.7 percent of 
fathers said they do not exercise at 
all with their child in the typical 
week. Among mothers, 17.6 per- 
cent exercise with their child one 
day per week, 13.6 percent two 
days per week, 5.6 percent three 
days per week, 2.0 percent four 
days per week, and 3. 1 percent five 
or more days per week. Among 
fathers, 14.9 percent exercise with 
their child one day per week, 12.0 
percent exercise two days per week. 




6.0 percent exercise three days per 
week, 2.7 percent exercise four 
days per week, and 2.6 percent 
exercise with their child five or 
more days per week. 

The frequency of exercise with 
children depends on the sex of the 
child for fathers, but not for 
mothers. Mothers exercise with 
their child .87 days per week. They 
spend slightly more time with 
daughters (.91 days) than with sons 
(.84 days); however, this difference 
is not statistically significant. 
Fathers, however, exercise with 
their child .82 days per week. They 
spend much more time, .96 days 
per week, exercising with sons, 
compared to .68 days spent with 
daughters. On an annual basis, this 
translates into 50 days spent exer- 
cising with sons versus only 35 days 
with daughters. This discrimina- 
tion in treatment of sons versus 
daughters is most accentuated in 
grade 4, when fathers exercise .96 
days per week with sons but only 
.53 days per week with daughters. 
This difference (p < .001), is in 
evidence at grades 1, 2, and 4. 

The frequency with which par- 
ents exercise with their children is 
directly related to the frequency 
with which the parents themselves 
exercise. There is a strong correla- 
tion between the total days that 
either parent exercises with the 
child and mother's exercise days 
(R = +0.30) and fathei's exercise 
days(R = +0.29). 

It is clear that parents do not 
spend much time exercising with 
their children. The ones who do 
are, in large part, the ones who are 
already setting positive role models 
by their own exercise behavior. 
Mothers exercise with sons and 
daughters with equal frequency; 
however, fathers clearly discrimi- 
nate in favor of sons. This differ- 
ence is most pronounced in grade 
4, h} wnicii liiiic boys have begun to 
participate in competitive team 
*portsin large numbers. Anticipat- 
ing the likelihood that first through 
fourth grade boys will increase 
their participation in competitive 
sports much more than girls, it can 

expected that fathers will con- 
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tinue to exercise progressively 
more with sons and less with 
daughters. There is much oppor- 
tunity here for change. 

Summary and conclusions 

Exercise and physical activity at 
home and in the community can 
contribute in significant ways to the 
fitness of young children. NCYFS 
II found that nearly all children 
participate in physical activity 
through at least one type of com- 
munity otganization, making this 
an important vehicle for affecting 
fitness and physical activity habits. 
Most community organizations are 
equally used by both boys and girls, 
at least by grade 4. The exception is 
sports teams and leagues, which at- 
tract twice as many boys as girls. 

Recognizing the potential role of 
parents in influencing the fitness 
and exercise habits of children, it is 
significant that fewer than 30 per- 
cent of mothers and fathers of first 
through fourth graders participate 
in appropriate physical activity. 
Even more alarming is that approx- 
imately 50 percent of parents of 
relatively young children say that 
they never obtain vigorous exercise. 

Mothers and fathers exercise 
with their children less than once a 
week, on the average. Though 
mothers exercise with equal fre- 
quency with sons and daughters, 
fathers clearly spent much more 
time exercising with sons. This im- 
balance is most pronounced in 
grade 4, when boy* in large num- 
bers turn to competitive team 
sports. This suggests the start of a 
pattern that may be perpetuated 
throughout the schot^l years. 

Statistics from prioi studies* 
widely circulated in the media, may 
exaggerate the amount of televi- 
sion that children watch. Neverthe- 
less, television watching does di- 
rectly take away from time that 
could be spent in other more con- 
structive activities, including exer- 
cise. Children who watch greater 
amounts of television tend to be 
rated as having lower activity levels 
and are less likely to participate in 
organized sports or to receive phys- 




ical activity through community 
organizations. 

Among both children and adults, 
the average male is rated as some- 
what above average in physical ac- 
tivity level, while the average 
female is rated "average" for per- 
sons of the same age and sex. This 
mathematical incongruity suggests 
that there is a strong sex bias in how 
parents and teachers rate children 
and in how adults rate themselves. 

These results provide important 
information about the participa- 
tion of children in physical activity 
at home and in the community. 
These patterns of participation 
need closer examination to ensure 
that options for physical activity are 
equally available to both boys and 
girls throughout the life cycle. 
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Factors Associated with 
Health-Related Fitness 
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Children who perform well on the mile walk/run test tend to participate 
In more community-based physical activity, to watch less television, and 
to be rated by their parents and teachers as more physical.y active. 



Physical educators have long 
seen promotion of physical 
fitness in children as a pri- 
mary goal of their profession. In 
recent yjars, public health officials 
have also begun to recognize the 
importance of physical activity and 
fitness during childhood. This rec- 
ognition is exemplified by the 1 980 
U.S. government report, Promoting 
Health/Preventing Disease: Objectives 
far the Nation (U.S. Department of 
Health and Human Services, 
1980). This report identified sev- 
eral objectives pertinent to physical 
fitness in children. Included were 
calls for improved monitoring of 
physical activity and fitness in 
American children and greater 
participation by children in car- 
diorespiratory fitness programs. 

For the percenUge of children 
who manifest appropriate physical 
fitness levels to increase, it seems 
self-evident that we must under- 
stand the factors determining phys- 
ical fitness in youngsters. While it is 
well-documented that genetic en- 
dowment is one determining factor 
of physical fitness (Klissouras 8c 
Weber, 1973), it is also well-estab- 
lished that exercise habits can pro- 
foundly affect physical fitness 
levels (Haskell Montoye 8c Oren- 
stein, 1985). However, most of our 



knowledge of the effects of physical 
activity on physical fitness comes 
from studies of adults or from 
small-group, controlled exercise 
training studies in children (Bar- 
Or, 1983). Little is known about the 
relationships between many com- 
mon physical activity behaviors and 
physical fitness in typical young 
children. 

A major purpose of NCYFS II 
was to assess the physical activity 
patterns of six- to nine-year old 
children and to examine the rela- 
tionship between these patterns 
and health related physical fitness. 
In this article, the associations be- 
tween selected physical activity fac- 
tors and two key components of 
health related fitness — cardiores- 
piratory endurance and body 
composition — are reported. 

Methods 

The physical activity patterns of 
the children who participated in 
NCYFS II were assessed by surveys 
completed by their parents and 
teachers. A total of 30 individual 
physical activity factors were exam 
ined. These items were designed to 
assess physical education and other 
school factors; participation in 
community-based physical ac- 
tivities; overall physical activity 




level; television watching time; and 
parental physical activity. The in- 
dividual factors, organized into 
major categories, are listed in Table 
1. 

Multiple regression analyses 
were employed to examine the re- 
lationships between each of the 30 
physical activity factors and two fit- 
ness variables, mile walk/run time 
and sum of skinfold thicknesses 
(triceps, subscapular, medial calO. 
Data were analyzed for third and 
fourth graders (N = 2,372). All re- 
gression *.nalyses were conducted 
by controlling for the effects of 
variability in age and sex. A rela- 
tionship was considered significant 
only if the age/sex -controlled cor- 
relation attained the 98 percent 
probability level (p < .02). This rel- 
atively stringent standard was 
adopted because a large number of 
individual regression analyses were 
conducted. 

Results 

The results of the statistical 
analyses are summarized in Table 
1. This table denotes the physical 
activity factors that were found to 
be significantly related to mile 
walk/run performance and skin- 
fold thickness. Also indicated is the 
*'direction" of the significant corre- 

JOPERD/Novsmbtr-Osoimbsr 1907—03 



laiions. 

As shown in Table 1, 17 of ihe 
physical activity factors were found 
to be signiflcantly associated with 
mile walk/run performance. Four- 
teen factors were significantly asso- 
ciated with sum of skinfold 
thicknesses. Ten of the factors were 
significantly associated with both 
fitness variables. In general, these 
correlations were relatively low in 
absolute magnitude with signifi- 
cant multiple correlation coeffi- 
cients ranging from 0.03 to 0.33. 
However, it should be noted that, 
because of the large number of sub- 
jects many of these relationships 
were highly significant (p < .001). 

Physical education and other school 
factors. Several factors associated 
with physical education program- 
ming and the school environment 
were significantly related to dis- 
tance run performance. Young- 
sters who performed better on the 
mile walk/run test tended to re- 
ceive more of their physical educa- 
tion instruction from a specialist, 
were more likely lo attend schools 
that conduct physical fitness tests, 
but were less likely to take physical 
education outdoors. They also 
spent less time per day in recess and 
were less likely to live in a warm 
climate. These findings suggest 
that the school's investment of re- 
sources in physical education (e.g., 
physical education specialists, 
gymnasium) and the curricular 
emphasis on physical fitness have 
an impact on the student*s car- 
diorespiratory endurance. 

In contrast, school/physical edu- 
cation factors tended not to be sig- 
nificantly related to the children's 
bf)dy composition. Sum of skinfold 
thickness was significantly associ- 
ated only with fitness test adminis- 
tration. Leaner youngsters tended 
to be in programs that adminis- 
tered physical fitness tests. 

Participation in community-based 
physical activities. Factors pertinent 
to the child's involvement in 
community-based physical ac- 
tivities tended to be significantly re- 
lated to cardiorespiratory endur- 
ance and several of these were also 
^ related to body composition. 
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Youngsters who performed better 
in the mile wr '**un were more 
likely to particp*. ,e in activities 
through Y's, health clubs or spas, 
sport teams/leagues and <£couts. 
Among the better performers, 
community activities were more 
likely to be organized and vigorous. 
The total number of community 
sites/organizations through which 
a child received activity was highly 
correlated with mile run perfor- 
mance. 

Overall, participation in com- 
munity-based physical activities 
was also significantly associated 
with skinfold thicknesses. Leaner 
youngsters tended to participate in 
activity through more community 
sites and were more likely to take 
activity at Y's and health clubs or 
spas. 

Global ratings of child's cutivity level 
Parent and teacher rating of the 
child's activity level relative to that 
of his/her peer group were found 
to be strongly associated with both 
fitness variables. Children who 
were rated by their parents as more 
physically active tended to be 
leaner and to perform better in the 
mile walk/run. The same tenden- 
cies were observed when the rating 
was made by the child's teacher. 

Television watching. Time spent by 
the child watchiiig television (hours 
per day as estimated by the parent) 
was significantly associated with 
both mile walk /run performance 
and skinfold thickness. Those 
youngsters who watched more 
television tended to be fatter and to 
perform poorer on distance run 
test. 

Parental activity habits. Factors 
that assessed parental physical 
activity tended to be significantly 
related to the child's body composi- 
tion but not cardiorespiratory en- 
durance. The parents of leaner 
children tended to have higher ac- 
tivity levels, to exercise more fre- 
c]uently and to exercise with the 
child more frequently. Only the 
mother'.^ activity level and the fre- 
quency of the mother's exercise 
were found to correlate signifi- 
cantly with the child's mile walk/ 
run performance. 
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Summary and conclusions 

The results of the analysis pre- 
sented in this article indicate that 
the physical activity patterns of 
children, as reported by their par- 
ents and teachers, are significantly 
related to their physical fitness. 
Children who perform well on the 
mile walk/run test tend to partici- 
pate in more community-based 
physical activity, to watch less tele- 
vision, and to be rated by their par- 
ents and teachers as more physi- 
cally active. In school, these better 
performers on the distance walk/ 
run tend to receive more of their 
physical education instruction 
from a specialist and to take a phys- 
ical fitness test. 

School factors tended not to be 
significantly related to the body 
composition of children. However, 
leaner youngsters tended to partic- 
ipate in more community -based 
physical activities and watched less 
television. These leaner children 
were rated as more physically active 
by both their parents and teacher. 
It may be particularly important to 
note that parental physical activity 
was associated with body composi- 
tion ot the children. The parents of 
leaner youngsters were more active 
and exercised more frequently 
with their children. 

The results of this study are im- 
portant because they provide much 
needed, new information about 
health-related physical fitness in 
young children. The data pre- 
sented here suggest strongly that 
physical education programs, out- 
of-school activity habits, and paren- 
tal activity habits have a significant 
impact on cardiorespiratory en- 
durance and body composition. 
Because the participants in this 
study were drawn as a random 
sample, the findings can be ex- 
trapolated to the population of 
American third and fouith grad- 
ers. 

In interpreting these findings, 
this study's limitations should be 
i.')ic*(l. The design of the study was 
cross-sectional and, consequently, 
c ause-and-effect relationships 
should not be inferred from signif- 
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icant correlations. While the consis- 
tent trend was for higher activity 
levels to be associated with higher 
fitness, it is not certain that higher 
activity cahsed higher fitness. Lon- 
gitudinal studies will be needed to 
establish a causal relationship. It 
should also be noted that the corre- 
lational analyses presented here 
were controlled only for variations 
in age and sex. It is likely that some 
of the physical activity factors are 
significantly intercorrelated. More 
sophisticated analyses will be 
needed to determine the indepen- 



dent relation of each fador lo the 
fitness variables. Nevertheless, 
within the limitations cited, the 
health-related physical fitness of 
young children is significantly as- 
sociated with certain physical activ- 
ity behaviors of the children them- 
selves and their parents. 
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